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THE EAST BANK THE EUPHRATES FROM TEL AHMAR 
HIT.* 


GERTRUDE LOWTHIAN BELL. 


modern high-road from Aleppo Baghdad follows more less 
closely the west bank the Euphrates from the point, just above 
Meskene, where first touches the river, down Feluja, where 
crosses over into Mesopotamia and takes line almost due east 
The number travellers who have passed along the east 
bank comparatively small, and the information which possess 
not infrequently confined the observations made members the 
survey expedition conducted propose, therefore, give 
brief account journey which made down the east bank 
February and March, Coming from Aleppo Bab and Membij, 
crossed the river point opposite Tel Ahmar. This the road 
which now invariably followed caravans from Aleppo Urfa, 
though but few years ago, when the Mesopotamian desert was still 
more unsettled than present, caravans were obliged 
Birijik and skirt the northern limits the desert Urfa. Mr. Hogarth 
had followed the road from Aleppo Tel Ahmar the previous 
and was his suggestion that went Ahmar. had asked 
take squeezes some stones important Hittite inscription 
which had discovered Ahmar, some the stones having been, 
the time his visit, partly under water and therefore difficult 


Map, 636. translating Arabic names have conformed this paper the 
system adopted the Royal Geographical 

‘Annals Archeology and Anthropology: Carchemish and its Neighbourhood,’ 
vol. 2, No. 4. 


No. 
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work upon. The river had not yet risen when was there February 
the stones were dry, and succeeded getting the squeezes which 
desired. 

suspect that this most modern caravan road from Aleppo Urfa 
has reverted line which had already followed during earlier 
age, for during the numerous Roman expeditions the Sassanians 
the passage seems usually have been made lower down than Birijik, 
more nearly opposite Hierapolis (Membij), and the Mesopotamian road 
ran thence Thilaticomum and through the desert Batne 
Osrhene.* The two most famous passages the middle Euphrates 
were undoubtedly Birijik and Thapsacus: the former Seleucu: 
Nicator built bridge, and Crassus, the first century before Christ 
found bridge there, and crossed, with all the omens against him. 
But Julian, the year 363 a.p., marching from Hierapolis, probably 
took shorter road, for was anxious reach Mesopotamia 
intelligence his movements should have come the and 
has been conjectured that threw his bridge boats across 
river Ceciliana, place mentioned the Peutinger Tables, and 
identified tentatively with Kalaat suggest that Julian’s 
poiut passage was possibly other than the modern Ahmar, 
and think not improbable that Strabo’s road from Syria Seleucia 
and Babylon crossed the river the same place. states$ that the 
Euphrates crossed the latitude Anthemusia, place Mesopo- 
Above the river, distance scheni, Bambyce’ 
(Hierapolis-Manbij), where the Syrian goddess worshipped.” 
Thapsacus, which lies lower down than was earlier 
importance. Xenophon crossed there, and nearly hundred years 
later Darius, fleeing headlong eastwards with his broken army after 
the battle Issus, with Alexander headlong his heels. The site 

has never been satisfactorily identified. Chesney placed point 
just above Haragla, Dibse. This does not, however, 
exhaust the number recorded roads across the Euphrates, for 
his first expedition against Justinian, crossed Obbanes, 
somewhere near the modern Meskene, and his third expedition 
built bridge boats near Europus, which Carchemish, the 


Edissa.”’ Mr. Hogarth ( Annual of the British School at Athens, No. X1V., p. 183) suggest 
that the Abbess crossed her way Edessa. 

Ammianus Marcellinus, bk. 23, ch. ii. 

road crossed point north which would fit well with Tell 
(op. 254). 

Bk. 16, ch. par. 27. 
Eski Seruj, according op. cit., 306. 


Zur antiken Topographie der Palmyrene.’ 31. 
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Jerablus.* During the Mohammedan period other points are mentioned. 
Khordadhbeh, writing the ninth century, makes the road from 
Aleppo Babylon cross Balis but Istakhri, 
hundred years later, says that Balis, was once the Syrian 
port the Euphrates, had fallen into decay since the time Seif 
and was little used the twelfth 
century, and perhaps earlier, its place had been taken Kalaat 
Nejm, where Nur Din, who died 1145, built great fortress, 
famous during the wars against the Crusaders. The bridge there was 
called Jisr the bridge Membij, but cannot have been con- 
structed Nur Din, for Ibn Jubeir, writing, about the year 1185, 
description his journey from Harran and Seruj Membij, says that 
crossed the river small boats, lying ready, new castle called 
Kalaat Yakut’s day 1225) the caravans from 
Harran Syria always crossed here. 

For the first four hours southwards from Tel Ahmar, there 
recorded journey along the east bank, and indeed the whole stretch 
from Ahmar Rakka has been little hour 
Tel among some insignificant ruins, found small 
limestone carved with much-effaced Hittite relief. few minutes 
further the east lion’s head, roughly worked basalt, lay upon 
mound. The head carved the dug into the mound and 
uncovered large block which the legs were represented relief. 
rode few minutes further Kubbeh, village where the 
inhabitants are Arabic-speaking Kurds, and found the graveyard the 
fragment Latin inscription well-cut letters— 

COMF 
LONG 
HFR 
VIAS 

left the hamlet little the right, and reached the 
village Mughara three hours from Tel Ahmar. Beyond the 
eastern ridge high ground draws towards the river. turned off 
from the direct path, and small valley, just before reached the 


Mr. Hogarth doubts the accepted identification Jerablus with 

+ ‘Ed. de Goeje,’ p. 74. t /bid., p. 62. 

Gibb Memorial edition, 248. 


Europus 


Pognon was Serrin, but does not say how got there Inscriptions 
15). Oppenheim crossed the river Kalaat Nejm. and travelled 
northwards along the bank far Serrin; his Vell Haluf, No. tenth year 
the Alte his und lateinische the Byzuntinische 
Zeitschrift crossed Rakka and went Haragla Reise Syrien 
und 245; Sarre and passed over the same track the year 
before was there der Gesell. fiir Berlin, 1909, No. 7). 


at 


9 


- 
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broken slopes, saw the remains some construction that looked like 
bridge built finely squared stones. the further side the valley 
there graveyard, with couple broken stone sarcophagi it. 
the water’s edge saw few caves; over the entrance one 
them there incised cross. rode the big mound Kara 
Kazak (Kiepert calls Kyrk Kazak), the foot which there 
considerable area covered with cut and moulded stones and massive 
door-jambs still standing upright, with half their height buried the 
earth. say that was the site town the Byzantine 
period. 

Mughara, left the river, and, climbing the rocky 
hill the west, found ourselves stony and thinly populated 
country bounded another ridge eastern hill. After twenty-five 
minutes’ riding saw the hamlet Kayyik Debu, about half mile 
the left the track, and another quarter hour reached 
few deserted houses. hour from Mughara pitched camp the 
further bank small stream near the village Serrin. the top 
high ridge, about half hour the east the village, are two 
tower tombs, one which Syriac inscription, which has been 
published Oppenheim and Pognon. dated the year 
The Euphrates hidden from Serrin some broken ground, but 
next morning rode down and looked across the splendid walls 
Kalaat-een Nejm. ‘Turning away from the 
river, climbed bare valley, wherein 
came upon great cave divided into three cham- 
bers. one the walls found curious 
inscription, written characters not unlike those 

seen Sachau cave near 
the head the valley came out 
green sward. rains this side the 
river had been scanty; the grass had scarcely 
begun grow, but already there were few en- 
campments the Fahd sheltered places, which 
later would set thick with the black tents 
the who not come down the river until the rain-pools 
are exhausted their winter quarters. three hours from Serrin 
passed the last village were see until reached Rakka; 
its name. Here Oppenheim found three mosaic pave- 
ments, parts which are still visible. Beyond Mas’udiyeh crossed 
long belt sand lying the bend the river. left small 
mound, Tel mile the east, climbed bare ridge hill, 


INSCRIPTION IN CAVE, 


The similarity between some the characters the two inscriptions 
striking. 


i 
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and dropped down into wide stretch grass country, bounded one 
side the Euphrates, and the other three semicircle hills 
that stood back from the river. the centre rose small isolated peak, 
known the Arabs Kuleib. This land the home the Weldeh 
tribe, and not far from the found the tents Sheikh 
Sallal pitched between green slopes and the broad reaches sand which 
give the spot its name, Rumeileh, the Little Sands. Near the tents 
saw the foundations number stone-built houses, and behind 
them the summits some small grassy mounds were ringed round with 
circles great stones. counted five these circles. the centre 
one them lay foundations small rectangular chambers. Here 
pitched camp, and the following day the sheikh’s son served 
guide. rode for hour over sands which are covered with 
water when the river comes down flood; then climbed 
the higher ground the grass plain point called Shems Din, 
where, among heap cut stones, found fragments entablature 
carved with dentiles and palmettes. the ruins were the 
remains tower tomb. Zaher, hour further down, 
saw heaps unsquared building stones. Above this site stood Sheikh 
Sin, steep hill, which ascended, but found trace construction 
it. Thence rode inland hill called Jerniyeh, about miles 
the east. rises couple hundred feet more above the level 
the surrounding plain, and the summit are three large mounds, 
into which the Arabs had dug, uncovering fine conjecture 
that there may have been here watchtowers tower tombs belonging 
the town which the ruins lie below, the south the hill. 
These ruins comprise large low mound, ringed round with wall and 
ditch, and considerable area covered with remains buildings made 
unsquared Occasionally the plan house court was 
marked out upon the grass, and the Arabs showed several deep 
cisterns—altogether very remarkable ruin field, though not 
named Kiepert’s map. our way back the climbed 
Tel Gara, and found the foundations fort the top it. 
picked much-weathered Byzantine coin and quantity 
sherds glazed Arab pottery, blue and green and purple. Munbaya, 
where tents were Arabic name means only elevated 
spot—has been conjectured the Bersiba Ptolemy’s catalogue 
irregularly shaped double enclosure, resting 
one side the line the walls marked high grass 
mounds, but here and there bit massive polygonal masonry, large 
stones laid without mortar, crops out the The outer enclosure 
not continued along the north side, but ends heap earth and 
stones, which looks like the ruins tower bastion. the south 
there clearly marked gate the outer wall, corresponding with 
narrower opening the inner inclosure; another gate leads out 


: 
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the north, and facing the river there are traces broad water-gate, 
protected either side wall that drops down the slope towards 
the stream minutes further down the bank lies another 
mound, Tel Sheikh Hassan. There are vestiges construction the 
edge between the two mounds, and south Tel Sheikh 
Hassan large stretch ruins, among which saw rude capital. 
another half-hour downstream you come where again 
there enclosure grassy heaps strewn with stones, For dis- 
tance about miles, therefore, the left bank the river would seem 
have been inhabited and guarded, though possibly different dates. 
Jerniyeh and Munbaya are far the most interesting sites which 
saw the little-known stretch river between Tel Ahmar and Kalaat 
Ja’bar. useless conjecture what way, all, they were con- 
nected with each other, but both places should like clear away 
the earth and see what lies beneath. The chief sheikh the Weldeh, 
Ahmad ibn Bursan, was camped near Munbaya. 

During the next day’s ride followed the course the river 
closely, save where the grassy edge the desert was separated from 
the water tract sand and stones, covered time flood, and 
therefore devoid all traces settled habitation. tents the 
Weldeh were scattered along the banks, and occasionally small bit 
ground had been scratched with the plough and sown with corn. 
one point saw the white canvas tent man from Aleppo, who was 
engaged negotiating agricultural partnership with the Weldeh 
sheikhs. majestic presence river the midst un- 
cultivated lands, which, with the help its waters, would need little 
labour make them productive, takes singular hold the imagina- 
tion. not believe that the east bank has always been thinly 
peopled, and though the present condition may date from very early 
times, probable that there was once continuous belt villages, 
their site being still marked mounds. Half hour from ’Anab 
passed Tel Jifneh, with remains buildings about it; another 
hour and half there were ruins Hallaweh, and forty minutes further 
came big mound called Murraibet. From this point the 
grass lands retreated from the Euphrates, leaving place. for wide 
stretch sand and scrub opposite Old Meskene. Kiepert marks two 
towers some high ground the east, but could not see them, and 
suspect that they have disappeared. Six hours from Bersiba 
reached, heavy rain, the tents Sheikh Mabruk, and pitched our 
camp his that might find shelter for our horses under his wide 
roof. were about opposite Dibse, which was perhaps the famous 
ford Thapsacus. Mabruk told that summer, when the water 
low, camels can cross the river just above Dibse; Meskene ferry- 
boat had, but other point until you come Rakka. 

Next morning young man from the sheikh’s tent rode with 


IN. 


TOWER TOMB, SERI 


| 
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KALAAT JA’BAI 
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DETAIL OF BRICKWORK, KALAAT JA’ BAR, 


PALACE RUINS, RAKKA. 
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Kalaat Ja’bar. told ruin called Mudawwara, the Circle, 
hour and half away the east; may represent one Kiepert’s 
towers, but according guide’s account nothing now seen 
but heap stones. 


Before reached Kalaat Ja’bar galloped into the low hills 


see rock-cut tomb. Through hole the ground let ourselves 
down into chamber 5°10 7°00 metres, with nine arcosolia set round 
it, each containing from four six one the long sides 
there was small rectangular niche between the arcosolia. guide 
called the place Mahal and assured that was the only 
known him these hills. From here took down 
mound named Tel Afrei, which lies about quarter mile from 
the river. landward side protected dyke forming 
loop from the Euphrates through which one time the water must 
have flowed, but the upper end has silted and the dyke 
the mound, which unusually large, the rains had washed number 
large stones, some them squared. were now close the two 
towers Kalaat Ja’bar, one being minaret that rises from the centre 
the fortress, while the other, known the Arabs Neshaba, stands 
upon isolated hill the north-west.* the Neshaba tower nothing 
remains but rectangular core masonry (unworked stones set 
thick mortar) containing winding stair, which can approached 
doorway about metres from the ground. Below the door there 
vaulted niche which looks like the remains sepulchral chamber. 
All the facing stones have fallen away, but the core ridged 
manner that suggests the former existence engaged columns, and 
helieve that Neshaba tower tomb older than the castle, rather than 
the outlying watchtower Arab The buildings Kalaat 
Ja’bar are mainly brick, though some stone used the walls about 
the gate and the walls and that surround the The 
entrance strongly from the outer gatehouse long narrow 
passage, hewn out the rock, leads into the interior the castle. Among 
the ruins within the walls are vaulted hall and parts palace, com- 
posed number small vaulted chambers. The construction the 
small vaults struck having stronger with Byzantine 
than with the typical Mesopotamian systems, and should not assign 
them very early date. The palace also had contained hall 
some size, but only the south wall standing. broken deep 


* 


could not the topography here with Kiepert’s map. marks 
northern which calls Neshaib (doubtless Neshaba), and places there the 
Mazar Sultan has second tower further the south-east, and 
the castle itself. The second tower else represents the 
minaret the castle. The only mazar saw heard mentioned that Sultan 
Selim, small modern building between Neshaba and the castle. 

the tower tombs Irzi, which will described later. 
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recess, possibly mihrab, with doorway either side, and the upper 
part decorated with row flat trifoliate niches. the centre 
the enclosure round minaret rises from massive square base. ‘Towards 
the top the minaret there double band ornamental brickwork, 
with brick inscription between. could not decipher the inscription 
owing its great height, but the characters were not Cufic and the 
round shape the minaret makes improbable that should 
earlier than the twelfth century. Beyond the minaret vaulted cistern. 
The shelving north-west side the hill defended double ring 
brick towers, but the south-east side, where the rocks are precipitous, 
there little fortification. The brick walls the buildings above 
the gateway are decorated with string courses and bands diamond- 
shaped motives, the diamonds set point point enclosed hollow 
squares. 

The history the castle not easy disentangle from the accounts 
left the Arab geographers. earlier name for was Dausar, but 
even this does not seem have been applied before the seventh century, 
though Idrisi, writing the twelfth century, ascribes its foundation 
Alexander. the first author who mentions Dausar, and 
gives authority for his statement. Opposite Dausar, the right 
bank the Euphrates, stretches the battlefield Siffin where 
A.D. 657 the Khalif met the forces the Mu’awiya. 
Tradition has that entrusted his ally prince the 
house Mundhir, with the defence these reaches the 
and that aservant the latter, Dausar name, the castle, which 
was called after him. took its present name from Aral the 
Kusheir, from whose sons was wrested (in 1087) the 
Sultan Malek Shah, the Seljuk.* was held the Franks Edessa 
during the first crusade, and captured the Atabeg Nur Din 
towards the middle the twelfth century. passed into the hands 
the and Yakut’s time (1225) was held Hafiz, the 
nephew Tudela says that found colony 
2000 Jews settled Ja’bar, which was then much-frequented 
did not olserve any signs outside the castle, 
except few caves rocks the south, but half hour further 
down the river, bluff called Kahf (Chahf the speech) 
Zakk, there are traces houses which may represent the Jewish settle- 
ment. Fida’s day (fourteenth century) the castle Ja’bar 
was ruined and The greater part the existing 
might well have been erected Nur Din, and failing further 
evidence, him that should ascribe them. 


Yakut century earlier gives the same story. 


THE EAST BANK THE EUPHRATES FROM TEL AHMAR HIT. 521 


Under Kahf Zakk found the tents Hamri, one the 
principal sheikhs the Weldeh, and passed the night his camp. 
the following day dense mist hung over the valley. hour 
from Kahf Zakk the path left the Euphrates spot called Mahariz, 
where there are said ruins, but owing the fog could see 
river, and rode under low cliffs which there were caves; guide 
called the place Kdiran, which is, suppose, Kiepert’s Ghiran. Here 
again left the water’s edge, and half hour later the fog melted 
away and revealed monotonous plain, with the camels the Weldeh 
pasturing over it. summer favourite camping-ground the 
Anazeh. Billani, and half hours from our starting-point, 
rejoined the Euphrates. Billani visible from afar reason 
number bare tree-trunks set the ground mark the Arab graves 
which are grouped about the resting-place some holy man. The 
ancient sanctity the spot still attested shafts 
columns among the graves, but seventy years ago Chesney could make 
out small octagonal was fine site for temple for 
tomb. The river comes down towards through many channels 
the shape great fan, gathers itself into single stream, broad and 
deep, and sweeps under the high bank which the fragments 
the shrine are scattered, and beyond round wide bend clothed with 
thickets tamarisk and thorn and blackberry. ‘Through these thickets 
rode for two hours and half, and then camped under mound 
called ’Ali, not far from couple very poor tents the 
Afadleh, with the river mile away. 

Our camp but two hours’ ride from Rakka. little 
more than halfway between the two places, reached the enigmatic 
which known the Arabs Haragla, name which may 
square, with series small vaulted chambers the outer parts 
the block, and, far could judge, larger vaulted chambers 
filling the centre. the four angles there are round towers. The 
building now stands merely substructure, platform resting 
vaults, which stood upper storey that has disappeared. The 
masonry mostly stones laid bed very coarse 
mortar mixed with small stones, but the vaults are brick tiles, and 
noticeable that these tiles are not laid the true Mesopotamian 
fashion, whereby centering could dispensed with narrow 
slices leaning back against the head-wall), but that the double ring 
tiles treated like the voussoirs stone arch, and must have been 


believed this the site Benjamin Jewish settle- 
ment, and speaks here Euphrates Expedition,’ vol. 269). 
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built centering. This structure would enough show that 
the work than the Arab period. The fortress ringed round 
outer wall, now completely ruined. Beyond the south runs 
dyke, and beyond the dyke, some 500 metres south-east the central 
fort, there another mound, which saw cut stones larger than the 
stones used Haragla. Still further the south lies third mound, 
Tel Mereish, with second dyke the south it. The two dykes 
appeared loop canals from the Euphrates, and must therefore 
have formed part extensive system probably there 
had once been considerable area cultivation under the protection 
the fortress.* 

There is, fortunately, determining the ancient titles 
Rakka. stands upon the site Nicephorium, which according 
one tradition was founded Alexander, and according another 
Seleucus Nicator. the fourth century our era was known 
Callinicum, and under that name described Amianus Marcellinus 
strong fortress and important market.f couple 
hundred years later, finding guarded, seized and sacked 
it. Justinian rebuilt the fortifications, but 633, according 
fell the Mohammedan invaders. 772 the 
Khalif Mansur strengthened the position with second fortified city, 
Rafika, the Comrade, built, said, upon the same round plan 
Baghdad, which was another city his founding. Harun Rashid 
raised palace either Rakka Rafika, and used the place his 
summer capital. the subsequent centuries older foundation 
fell into ruin, and the Comrade, which continued flourishing 
town, usurped its name, that Yakut’s day (1225) the original 
Rakka had disappeared, but Rafika was known Rakka. not 
propose give here any description the existing ruins other than 
bare catalogue sites. Beginning from the west, they are 
follows 

(a) modern Circassian village, built high broken ground, 
which certainly indicates the existence former settlement. 

(b) Further east semicircular enclosure, the straight side turned 
towards the river, surrounded brick wall set with round bastions, 
well ditch and second less important wall outside the ditch. 
This area contains the Arab village and ruins great mosque and 
palace. its south-west corner are the ruins the Baghdad gate. 

(c) the east large area mounds; the centre are 


Sachau thought that Haragla was Hellenistic origin (Reise, 
believes that may Parthian, and the circular outer fortification gives colour th: 
suggestion der Gesell. Berlin, 1909, No. 7). 

Bk. 23, ch. 

Quoted Ritter, vol. 10, 1139, from Fida’s chronicles. have not 
had the opportunity looking the passage 
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traces second large mosque, which only the square minaret still 
stands. 

hour and ten minutes further the east, traces former 
village spot called Rakkat Samra. 

Near the Euphrates similar area known Rakkat Hamra; 
think this must Kiepert’s Rakkat 

From the Euphrates bank has been travelled over 
singularly little. Sachau has given fairly complete account the 
edge between Rakka and Deir. Moritz performed the day’s 
journey from Deir Buseira; beyond Buseira not acquainted 
with any modern record except the observations made Chesney and 
Ainsworth from the river. has not, therefore, been possible hitherto 
attempt place any continuous sequence the sites given 
ancient authorities. these the fullest list that the Parthian 
stations furnished Isidorus Charax vol. 
244, edited with the fixed point Nice- 
phorium (Rakka), and ends with another fixed point, that Anatho 
Between these two lies Nabagath, the Aburas. The 
Aburas may safely assumed indicate the Khabur, and Nabagath 
Circesium-Buseira. The following comparative table shows 
suggestions for the remaining stations, combined with those which 
have already been made Ritter and others. The times given are 
the rate travel caravan; between Rakka and Deir had the 
comparing them with Sachau’s time-table. two 
caravans travel over any given distance exactly the same pace, but 
the general average works out without any grave discrepancy. have 
often tried reckon the speed which caravan travels, and have 
come the conclusion that very little under miles hour— 
say, about miles hour. Isidorus computes his distances the 
scheenus. According Moritz, schenus kilometres. From 
Buseira travelled over Isidorus’s road the rate 
schenus hour minutes, which would bring the down 
kilometres. The section from Rakka Buseira not 
easy calculate, because Isidorus has two places omitted give the 
exact distance between the stations; but rate travel was not far 
different here from that noted the other sections. much for the 
average. The individual distances not tally exactly, and 
attempting determine the sites, the evidence that can gathered 
from the country itself seems weigh heavier the scale than 
the measurements given Isidorus, especially his inexactitude 
proved the fact that the sum the distances allows from station 
station does not coincide with the total distances from the Zeugma 
Birijik) Seleucia, and from Phaliga Seleucia, states them. 
both cases the sum the small distances comes larger figure 
than that which allows for the totals— 
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Zeugma Seleucia 171 scheni. Total distance between stations 
174 without the two omitted him. 

Phaliga Seleucia 100 scheni. distances between 
stations 120 without one omitted 

regards the second section, Kiepert believed that copyist’s error 
too much had been made Isidorus’s table between 
Izannesopolis and (the modern Hit), but even this correction will 
not bring the totals together (Ritter, vol. 11, 738). The road from the 
Zeugma Nicephorium does not follow the river, and therefore 
unable control the statements Isidorus above Rakka; nor 
know the section between Hit and Seleucia. need scarcely say that 
table the most tentative begins with the 9th 
station Isidorus, 

exactly two hours’ ride from Rakka (Nicephorium) the 
Belikh. Our path lay between stretches marsb, which must always 
have existed hereabouts, for the word “rakka” means aswamp. Where 
crossed the Belikh was muddy brook, almost all the water 
having been drawn off for irrigation purposes, and the bridge was 
merely few bundles brushwood laid upon some poles. sent the 
caravan down the bank the Euphrates, and taking one zaptiehs 
with me, turned slightly inland towards group hills called Jebel 
Munakhir, the Nebs. about two hours reached small outlying 
limestone tell, the top which there were traces masonry. Jebel 
Munakhir, mile from the tel, extinct volcano, and the lava- 
beds extend almost the tel. climbed the summit the hill, 
and found the crater distinctly marked basin with broken sides. 
one the peaks there ziara, square enclosure made un- 
dressed stones piled together without mortar, and small tomb-chamber 
the same construction. looked carefully for any trace ancient 
work, but search was rewarded only finding clumps pale blue 
irises growing among the rocks. The west massif Jebel Munakhir, 
which were standing, rises several hundred feet above the level 
the plain, and had extensive view over the unknown desert 
the north. About miles the east lay another, but smaller, block 
hill called Jebel Munkhar esh Sharki, the Eastern Neb; and the 
horizon almost due north could see some rising ground which 
guide, Arab those parts, stated Jebel Below 
there are wells, and another well, Abu Tuta, lies between and the 
Belikh. Between Jebel Munakhir and Jebel ’Abd Aziz (which 
could not see) there low ridge hill, Jebel Beida. All through 
this desert country there are small wells water (jubb the Arabic 
word) sufficient supply the who pasture their flocks here 
during the saw few their encampments, but the greater 


suspect this Sachau’s Bergland See Kiepert’s map. 
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part the tribe was still winter quarters further the east and 
south. The tents along the river were those the 
Hamri the chief sheikh the tribe, but not happen meet 
him. hour’s ride from the hills reached large encampment 
spot called Kubur Jebel, near the Euphrates. The name means the 
Graves the Mountain,” but could not hear any tombs the 
neighbourhood. own tents were pitched hour further down 
some grassy mounds the river, far from any Arabs; Meida, guide 
called the place. the low ground between Kubur and Meida, 
but above flood-water level, crossed area ringed round with 
notable deep ditch. This the first remarkable site which saw 
the river below Rakka. Now, the 10th station Isidorus (the first 
below Nicephorium) Galabatha; Ritter that must 
above Abu Sa’id, and the area enclosed the ditch fulfils that 
condition. 

Next morning rode five minutes from Meida grassy 
mound the river, Kbirbet Hadawi, another quarter hour 
Khirbet Dukhiyeh, and twenty minutes more Jedeideh. 
none these places did see any trace construction—they are, 
indeed, nothing but small mounds, and could not certain that they 
are artificial—but Abu Sa’id, ten minutes further, there 
mazar with graves round it, marked fragments columns and small 
basalt mills for grinding corn. should place the 11th station 
Isidorus, Khubana. left the caravan follow the river-bank, and 
with Arab guide turned inland and rode north-easterly direction 
esh which reached two hours and forty minutes 
from Abu Sa’id, but the time this case represents about miles, 
since were not riding caravan pace. There were buildings 
the tel, but number large stones had been dug out and set 
told that there had once been well here, but that was now choked 
up. Arabs knew ruins the desert beyond, and im- 
pression that there has never been any settled population here 
along the Euphrates. struck back the river south-easterly 
direction, and three hours came our camp pitched some 
tents mound which have not recorded the name. 
the boundary between the kazas Rakka and Deir, and lies 
hour’s march below site called Kiepert the From 
our camp rode hour the ruins Khmeida, where there were 
vestiges considerable town, squared stones, baked brick walls and 
stone sarcophagus. have placed here the 12th station, Thillada 
Mirrhada, but the claims the next ruin field, Abu ’Atik, hour and 
twenty minutes further down, are considerable. The ruins Abu 
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lie upon high rocky ground that drops steeply into old bed 
the Euphrates, from which the river has retreated into new bed 
few hundred yards away. The whole area covered with brick and 
stone foundations, some them built great blocks hewn basalt, 
and the site must represent city small importance. But Abu 
seven hours five minutes from Abu Sa’id, and even the caravan 
time from Abu Sa’id Khmeida (six hours five minutes) rather long 
for the allowed Isidorus. 

hour from Abu ’Atik little valley, Wadi Malih, joins the main 
below this point the Euphrates forced into narrow defile, 
where flows very grandly between steep slopes. first the hills 
come down almost the water’s edge, but afterwards they draw back 
and leave room for tract level ground the stream. hour and 
half from Wadi Malih the valley widens still more, and the opposite 
bank the great castle Halebiyeh lifts its walls from the river almost 
the summit the hill, towered triangle which the apex the 
that dominates all the Twenty minutes lower down 
the Mesopotamian crowned the sister fortress Zelebiyeh, 
much less important The walls, set with rectangular 
towers, enclose three sides oblong court; the fourth side, that 
towards the river, must also have been walled, and probable that 
the castle approached more nearly square than present appears, 
for the current has undermined the precipitous bank, and the western 
fortifications have fallen away. The masonry large blocks 
stone faced the interior and the exterior the walls, while the 
core mainly rubble and mortar. There are six towers, including the 
corner bastions, the length the east wall, and between the two 
central towers arched gate. the north and south sides there 
but one tower beyond the corner. Each tower contains small rect- 
chamber approached arched doorway. The court 
covered with ruins, and either side the gate there deep arched 
recess. Under the north side the castle hill there are foundations 
buildings hewn stone, but the area these ruins not large. 

All authorities are agreed that the fortress Zenobia described 
Procopius identical with Halebiyeh. Procopius states further 
that Justinian, who rebuilt Zenobia and Circesium, re-fortified the next 
castle Circesium which calls Annouca. The Arab geographers 
make mention small town, Khanuka, midway between Karkisiya 
and and the probable identity Annouca and 
Khanuka has already been observed Moritz.t But think likely 


was visited and planned Sarre and Herzfeld 1907 (Sarre, Reise 
fiir Geschichte der Erdkunde Berlin, 1909, No. pro- 
nounces the greater part the ruins date from the time Justinian. 


Ibn Haukal is, think, the first speak it. says that had busy 
markets. 
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that the flourishing mediwval Arab town was situated, not the 
confined valley below Zelebiyeh, but Abu where the ruin field 
much larger. may that there was older settlement 
Abu ’Atik, and that the stone foundations belonged the town 
Annouca, which stood the head the defile, while the castle the 
same name guarded the lower end. 

Ritter long ago pointed out the probability that the 13th station 
Isidorus, Basilia with Semiramidis Fossa, was situated Zelebiyeh.* 
Semiramidis Fossa was doubt canal, and Chesney saw traces 
ancient canal below Zelebiyeh. distance from Thillada Basilia 
not given Isidorus. Ritter would allow scheni, and Herzfeld 
according reckoning both these distances are too 
long. marched from Khmeida Zelebiyeh three hours forty 
minutes, which implies distance not more than 

From Zelebiyeh struck across the barren hills and came down 
hour and half Kubra, aziyara lying about quarter mile 
from Some way lower down, the Euphrates swept close under 
low ridge, which were obliged climb, and once the top 
saw Kishla Munga’ra nestling under the further side the slope. 
had taken two and half hours reach from Zelebiyeh. The 
Kishla, which was built ten years ago and already falling into ruin, 
garrisoned eight soldiers, whose relaxation was pursue 
inefficient researches among the ruins that covered the top the hill, 
Umm occupy large area enclosed wall, clearly marked 
mounds, with ditch beyond it. the north side old channel 
the river sweeps under the hill, and before the water left this course 
had carried away part the ground which the city stood; 
the walls break off abruptly where the hill has fallen away, and 
therefore difficult determine the exact shape the enclosure. 
appears have been irregular octagon. its northern 
extremity the seamed the deep bed torrent draining 
down the present channel the Euphrates; cuts through the 
ruins and reveals section what elsewhere hidden accumula- 
tion soil. the slope its bank the soldiers had noticed traces 
masonry, and digging little way into the hill had disclosed 
small circular chamber with brick walls and white tesselated 
pavement. Just above the Kishla Arab graveyard, with 
fragments columns and basalt Umm Rejeiba the 
only possible site for the 14th station Isidorus, Allan. true 
that reached three hours from Zelebiyeh, whereas Isidorus 
puts schceni from Basilia; but cut straight across the hills, 
and had followed the river (i.e. from the mouth the canal, 
Semiramidis Fossa) the time needed would have been considerably 
longer. 


Vol. 11, 687. Memnon, 1907, 92. 
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rode six hours from the Kishla Deir, and the way was 
entirely devoid interest. Deir first mentioned Abu’l Fida 
1331,* and contains, far know, vestiges older habita- 
tion. road from Aleppo Mosul crosses the here. 
many years the Government has been engaged the building 
bridge replace the present ferry-boats, but the work still far 
from completion. The 15th station Biunan, was conjectured 
lie opposite Deir. traces ruins upon the left bank, 
though Sachau speaks the remains two bridges (Reise, 264), 
and should more inclined look for Biunan nameless site 
mentioned Moritz (op. cit., The difference not any case 
importance, for the site seen Moritz immediately below Deir. 
but that suggestion difficult reconcile with Isidorus’s 
from Basilia which brings Phaliga much nearer Circesium. 
Moreover, Isidorus states that Nabagath near Phaliga—so near that 
does not trouble give any other indication the distance between 
the two stations—and Nabagath the Aburas cannot other than 
Buseira, Phaliga too must close the Khabur mouth. did not see 
the nameless site mentioned Moritz, because neglected follow 
the river closely immediately below Deir, be, 
cannot attempt identify the site Phaliga 

The 17th station, Nabagath, is, has been said, Circesium, the 
modern Buseira, which lies the angle formed the Khabur and the 
The site very ancient. when arrived 
the Araxes, the Khabur, found there number villages stored with 
corn and wine. Diocletian made Circesium the frontier station the 
Roman Empire. fortified with wall, says terminat- 
ing either end the Euphrates tower, but did not protect the 
the town along the Euphrates. The stream sapped one the 
towers, the walls were allowed fall into decay, and his 
expedition, had difficulty taking possession the 
Justinian repaired the ruined tower with large blocks stone, built 
wall along the Euphrates, and added outer wall that which 
already existed, besides improving the baths the town. Under the 
name Karkisiya, Circesium continued place some import- 
ance during the middle ages. Istakhri (tenth century) praises its 
gardens and fruit trees, but the later geographers describe being 
smaller than its neighbour Rahba, the oppesite side the Euphrates, 
and with this fades out history, ‘The modern village built among 
the rnins Karkisiya saw nothing that could ascribed with 
certainty date carlicr than the Mohammedan period. 

crossed the Khabur The level ground the 


The reference not, however, Moritz, op. 
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opposite side was covered with potsherds, most them blue and green 
glazed wares, and all, far could see, Mohammedan. hour 
later passed over another small area strewn thickly with the same 
pottery. Between the Khabur and the Euphrates Kiepert marks 
ancient canal, and names the Daurin. According the map, 
leaves the Khabur point opposite the village Hijneh, and 
joins the Euphrates opposite Salihiyeh.* The existence the canal 
cutting well known all the inhabitants these parts (they call 
the Nahr Dawwarin), but they affirm that its course much longer 
than represented Kiepert, and that touches the Euphrates 
Werdi. route the first day lay between the canal and the 
Euphrates, distance that varied from hour half hour from 
the river, and though did not see the Dawwarin, its presence was 
clearly indicated the lines kanats (underground water-conduits 
general southerly direction—north-north-west south- 
south-east, more accurate—across ground that was almost abso- 
lutely level. The whole this region must once have been cultivated, 
and had also been thickly populated. Twenty-five minutes’ ride 
beyond the last-mentioned area potsherds passed some foundations 
constructed out the same tiles which had observed the ruins 
the town. quarter hour further there was low mound 
Tel Krah, covered with tiles and coloured pottery—indeed, the 
pottery was continuous between one patch broken tiles and the 
other. The villages represented these remains had been supplied 
with water from the Dawwarin. another hour and five minutes 
reached considerable mound, Tel Buseyih. formed three sides 
hollow square, the side turned towards the river being open. were 
now close the and could see, about half mile away, 
long tract cultivation and the village Tiyana the 
edge. turned slightly inland from Buseyih, and fifty minutes 
possible hasty survey, would place says Am- 
mianus Marcellinus, saw the tomb the Emperor Gordian, which 
visible for long way Jemma consists large area sur- 
rounded wall and deep ditch; beyond the ditch lies broken 
ground, where one point the Arabs had scratched the surface and 
revealed what looked like pavement solid asphalt. Still further 
away there Arab graveyard strewn with fragments the smal! 
tiles. Except the graveyard there are tiles and very little 
pottery, none characteristically medieval The 
ditch had been fed water-channel coming from the north-east, 
doubt arm the Dawwarin. 


Sachau the left bank the Khabur, and should therefore have 
the course the canal, but makes mention 
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The 18th station Isidorus, Asikha, would identify with the 
Zeitha Ptolemy and Ammianus Marcellinus (assuming that the same 
place indicated both writers), and therefore with the mounds 
minutes, and found the camp pitched immediately below the village 
The baggage animals had been six hours the march 
from the Khabur. 

strip irrigated land and numerous villages lay along the 
river for the first two hours the succeeding day’s march. were 
forced ride outside the cornfields that might avoid the water- 
conduits, but not think missed anything importance, for 
every twenty thirty years the Euphrates rises high enough 
submerge the cultivation, and the floods must have destroyed all 
vestiges older civilization. The low-lying fields cannot have 
been, within historic times, former bed the stream, was the case 
above Buseira. occasional mound near the river showed that the 
had long been inhabited. passed the high ground tel 
that looked like the side ancient village which had received its 
water from the Nahr Dawwarin. enormous amount labour 
expended upon the irrigation the corntields. Sometimes there 
double system jirds (water-wheels worked oxen), those nearest 
the river watering the lowest fields and filling deep channels, whence 
the water again lifted another series jirds the higher level. 
the lower ground the peasants grow little corn and clover for early 
pasture, and sow second crop when the spring floods have retreated. 
After two hours’ riding entered long stretch sand heaped 
into little hills, which were held together tamarisk thickets. 
apt submerged when the river high, and saw more than one 
outflow channel filled with pools stagnant water. The Euphrates 
hemmed the Syrian side hills, whereon stands the castle 

another hour reached ech Cha’bi (el Ka’bi?), where there 
Arab cemetery, the graves covered with unglazed 
zaptieh told that when the Arabs bury their dead such places, 
they dig into the mound and extract broken pottery strew upon the 
graves the Bedouin use pottery, their water-vessels being copper 
skin. 

twenty minutes came Simbal, small sandy mound 
one hour and fifteen minutes more with village 
the river, and after another hour and twenty minutes Tel 
where camped, seven and quarter hours from 
Abu’l Hassan marked Chesney’s map mound.” very 
striking tel which rises feet above the river; upon the summit are 
Arab graves strewn with coarse pottery and with undressed stones dug 
out the hill, and for distance quarter walk the 
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north and east there are fragments brick upon the ground. 
graves are those the Jebbur, who, said zaptieh, left this district 
thirty years ago and migrated the Tigris, where subsequently saw 
them. Nearly all the Silman have also gone away, and though their 
camping-grounds are marked Kiepert the Euphrates, their present 
quarters are the Deleim and the Ageidat, base-born 
tribe, together with the Kemal, now occupy the Euphrates banks, 
and the ’Anazeh come down the river the summer. know 
other site than Hassan for the 19th station Isidorus, 
has suggested that the mound, which the largest upon this 
part the river, may represent Ptolemy’s 

pleasant four hours’ march, mostly through tamarisk thickets 
that were full ducks, pigeons, and jays, brought the ferry 
opposite Abu Kemal. pitched our tents near the reed and mud- 
built village Werdi the left bank. village Abu Kemal 
has recently been removed distance about mile from the right 
because the current has undermined the foundations the 
original village, which now stands deserted and But 
chiefly the left bank that the river has played tricks with the land. 
Within the circuit great bend the channel, the ground for 
miles extremely low and partially when the 
stream comes down flood. its eastern side the low ground 
hounded rocky ridge which crosses the desert from point little 
the south the Khabur, passes behind what suppose the 
course the Dawwarin, and terminates the bold bluffs Irzi the 
lower limit the Werdi When the river exceptionally high 
covers the whole area the hills; Arab the 
Kemal, remembered having once seen this occur; but ordinary 
seasons merely overflows narrow belt and fills canal that lies 
close the eastern hills. The canal connected two branch 
canals with the river, and joins the Euphrates under the bluff 
The river rises about the middle April, the canal under the 
hills was still half full water when saw March, and the crops 
were irrigated from jirds. known locally the Werdiyeh, 
was informed that was fact the lower end the Dawwarin, 
which joins the Euphrates here and not Salihiyeh.t The site 
Werdi generally believed that Corsote, large 
deserted city which was entirely surrounded the Mascas.” The 
river Mascas was plethron (100 feet) breadth; the army Cyrus 
stayed there three days, and the soldiers furnished themselves with 
the Mascas Xenophon understood have meant 
loop canal, and think probable that the canal was not merely 


* See his edition of Pt lemy’s Ge ography, p. 1003, 
looked carefully for any trace big canal opposite Salihiyeh, and saw 
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small loop enclosing the the river, that represented this 
day the Dawwarin and the irrigation system connected with it. 

Werdi the descendant Corsote, least one other town 
placed between these two the genealogical table the site. The 
bluff the lower end the river bend covered with the ruins 
which have been remarked every traveller who has journeyed along 
the river along the west who descended the 
1579, says that the ruins occupied site larger than Cairo, and 
appeared the massive walls and towers great city. far 
know, one has examined them closely, and when climbed the 
hill, found, not the bastioned walls that had expected, but 
isolated tower tombs. stand various stages decay round 
the edge the and over the whole extent high rocky plateau 
which cannot seer from ‘There are traces houses, nor 
any means obtaining water from the river, nor any cisterns for the 
storage rain. city city the dead; the necropolis 
town that stood, the irrigated country below. The 
towers are all alike. They are built irregular stone, the 
shining gypsum which the hill formed, laid beds mortar. 
Each tower rests upon square metres high, and 
this sulstructure are the hollowed out the solid masonry, 
irregular number and the preserved the 
towers could see one tunnel-like 


opening the west side, 
while there were two three the north and east. ‘The are 
covered small vault made two stones leaning against one 
another. Above the substructure the walls are broken corner 
piers small projection, with two engaged columns them. 
The columns are crowned capitals made single projecting 
Then follows plain piece wall metre high carrying upper 
order engaged columns, half large those that there 
was place for five the corner piers, these were repeated 
the upper part the tower. door the corner pier and one 
the engaged columns opens winding stair which led the top 
the tower. rule was observed the direction the compass 
which the doors were placed. ‘The towers cannot old 
they are more likely date from the first second 
century the Christian era, therefore the town which they belonged 
must have been later than Corsote, and Corsote, will remembered, 
was deserted when saw easy that city 


lying the low ground might have destroyed inundations, 
and imagine that region favourably situated for purposes 
cultivation, and provided with system irrigation, should 
have repopulated later age. And this the explanation 
which offer. 
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Ammianus Marcellinus also mentions deserted town the river,” 
Dura. army Julian reached two days’ journey from 
Zeitha, which place the emperor had made oration his soldiers 
after sacrificing Gordian’s tom). Now, march from Zeitha- 
Jemma would bring the army Werdi. perhaps worthy 
observation spite its being deserted, Cyrus provisioned his 
army Corsote, and that Julian’s army found Dura, though too 
was deserted, wild deer, that the soldiers and sailors 
had plenty food.” own impression the spet was that 
Ammianus Marcellinus’s Dura must The tower tombs were 
certainly erected before the middle the fourth century, therefore they 
were existence when Julian moreover, they were far more 
numerous and conspicuous than they are present, since almost all 
them have now fallen into ruin. difficult see how could 
have failed attract the attention Ammianus Marcellinus, and Dura 
the one place mentioned him between Zeitha and 
the Dura Isidorus, the 19th station, has placed 
not Irzi, since his 20th station, Merrhan, necessarily falls 
and can only conjecture that, Julian’s time places were 
ruined and deserted, Ammianus Marcellinus made confusion 
them, was wrongfully informed, and transferred the name Dura 

rode over the Irzi bluffs and dropped steep and rocky path 
into the plains the further side between the hills and the meander- 
ing river. the right the village Rabat, with long stretch 
corn, lay near the water’s edge, and though our path lay only through 
tamarisk thickets, traces numerous irrigation canals showed that the 
ground must once have been under cultivation. The plain known 
the Ka’at Deleim, the plain the Deleim, and the tents that 
tribe were seen the banks the Euphrates. cut straight 
across bend over high stony ground, and touched the river again 
seven hours from Werdi, where found encampment the 
Jeraif. Here pitched our tents opposite island which Kiepert 
calls Ninmala. found almost impossible get any names for 
the numerous islands these reaches the Euphrates. The generic 
name for them hawijeh, and they bear other title the local 
speech. The Jeraif, Jerifeh, tribe which belongs properly 
the right bank, but few tents had come over account the terrible 
drought, there being always more pasture the Jezireh, the left bank, 
than the Shamiyeh, the right bank. 

Next morning, thirty-five minutes from the camp, passed the 
mound Balija with Arab graves upon it; then for three hours 
saw nothing interest until came the mazar Sultan 
small modern shrine. Somewhere near are the ruins 
Jabariyeh, but they must lie closer the mazar than Kiepert 
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would have them. rode looking for them for half hour, and 
the mazar. When you turned away thought you did not wish 
see those ruins.” was too hot back. were now opposite 
Kalaat Rafida, splendid pile upon the right bank the Euphrates, 
and here left the caravan and followed the course the river 
Kalaat Bulak, which the Arabs call Retaja, hour and 
ride. found there small square fort with round towers the 
angles, the whole built sun-dried brick. Though complete 
saw some fragments stone and mortar buildings which are any 
rate older than the mud fort, and the site magnificent that 
scarcely have been neglected ancient times. hill which 
the ruins stand all but converted into island abrupt turn 
the river, which washes the precipitous rock three sides, The 
current gradually undermining the high seat Retaja, and the 
greater part the stone building has fallen into the stream. Here 
Chesney placed the 22nd station Isidorus, Belesibiblada, and saw 
site for it, though took only nine hours twenty-five minutes 
reach from Irzi, and the distance given Isidorus 
For the station, Giddan, can offer suggestion. Jabariyeh 
will scarcely fit, but thirteen hours fifteen minutes from ’Ana, 
and Giddan was from Anatho; but must admitted 
that all the distances between the stations from Merrhan Anatho 
seem too long according caravan time. Ritter would place 
Kalaat Bulak Ptolemy’s Bonakhe, identification which can 
give opinion, 

The caravan took ten hours from the camp opposite Ninmala 
our camp water-wheel and little patch cultivation known 
noticed here fragments old wall, which the river 
washed bare and then washed away, together with quantities pottery, 
much glazed with black upon the inside, while some was the usual 
coloured Mohammedan stuff. 

not see any way identifying with certainty the island 
station Isidorus, the 23rd. There are many islands the stream 
above One them, Karabileh, reported have ruins upon 
it; lies about four hours’ journey from ancient Ana, and the 
station placed distance from Anatho. Rawa, the 
the left bank immediately above ’Ana, does not seem 
mentioned any ancient author, unless the Phathusa Zosimos 
would rather place Phathusa the left bank, opposite and below 
the island Lubbad, where there are many mounds and 
expressly states that Anatho, the 24th station, was upon 
island. There is, think, difficulty identifying with the village 
and ruined fortress upon the island Lubbad below modern 
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Here, too, was the fortress Anatha described Ammianus Marcellinus 
“surrounded the Euphrates.” Julian, seeing the difficulties 
siege, came terms with the inhabitants, who surrendered him 
and were treated with all kindness; but the burnt. 

The island little paradise fruit trees, palms, and corn, 
the middle which village some thirty houses built the 
heaped-up ruins the castle. From among the houses springs 
tall and beautiful minaret, octagonal plan. Its height broken 
rows niches, each face the octagon bearing alternate 
storeys double and single niche, all terminating the cusped 
which employed Some the niches are pierced 
windows light the winding stair. The tower rises yet another two 
storeys, but the upper part narrower diameter, and the windows 
and niches are covered with plain round arches. the northern end 
the island the walls and round bastions the fortress stand part, 
but they are not very ancient. Ibn Khordadhbeh, who the first 
the Mohammedan geographers mention ’Ana, says only that 
confined the (1564) notices the town 
island and the town the right Yakut (1225) speaks 
castle but doubt whether the walls which saw are old his day. 
The minaret may belong different period, and Viollet places 
the earliest centuries think that there was probably 
fortress the island long before the first written record which has 
come down us; but was close upon generation too late sce 
the remains it. From two informants heard that there 
had been big stone slabs the northern end the island with figures 
men upon them, and writing like but they had fallen into 
the water within the memory the older inhabitants, and had been 
washed away covered the stream. This tale cuneiform inscrip- 
tions would not itself worth much; but while was examining 
the minaret, villager brought fragment stone covered with 
carvings relief which were unmistakably Assyrian. asked him 
whence came, and replied that had formed part big stone 
picture which had fallen into the bought from him broken 
bowl inscribed with Jewish incantations the well-known type. 

The island was once connected with both banks bridges. Ther 
are some traces the section that led across the Jezireh, and many 
piers the Shamiyeh bridge stand the river. 

Just below the houses ’Ana, the Shamiyeh bank, there wer 


Viollet also saw it, and has given good photograph Al- 
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mounds the river from which, said zaptieh, the people get antiqui- 
ties after rain, and sometimes gold ornaments are washed out 
them. the opposite bank could see ruins for distance 
ride .rom ’Ana; they ended big mound calied Tel Abu Thor, which 
appeared natural outcrop the rock, though there were many 
small, seemingly artificial, mounds about it.* hour and half from 
‘Ana passed another rocky hill, this time the right bank, but 
also called Tel Abu Thor; but could see traces ruins round 
it. From the summit the tel there was fine view the little 
fortified island the island castle Thilutha, whose inhabitants 
refused surrender could see bastions masonry 
the upper end the island, together with the ruins castle the 
Jezireh bank. 

crossed over the right bank, but did not follow the 
winding course the Euphrates Hit, many 
the ruins marked Chesney’s map deserve careful survey. Near 
saw number ruins which help justify 
assumption that represents Olabus, the 25th station 
Chesney wished identify Izannesopolis with the ruins castle 
letween Baghdad and did not the spot, and caravan 
time between and Hit would therefore rather misleading, 
fur had followed the river visit the castle, the journey 
would have taken more than the seventeen and half hours which 
have recorded diary. any case Isidorus’ from 
(Hit) can scarcely correct, and Kiepert’s 
emendation instead 16) may well accepted. 


THE GEOGRAPHY THE UPPER WAITAKI BASIN, NEW 
By A. E. KITSON, F.G.S., and E. O. THIELE. B.Sc, F.G.8. 
fortunate inhabitants New Zealand should geographers 
instinet, for New Zealand consists collection geographical models 
from which true geographical ideas should unconsciously absorbed.” 
Thus Prof. Gregory sounds the keynote New Zealand geography 
the introductory chapter Marshall’s Geography New Zealand.’ 
The unending variety, the striking freshness, and diagrammatic clear- 


ness almost every conceivable geographical feature have been dwelt 


sik hesney notices that the ruins of the old town lie on beth banks below the 
present Quoted Ritter, vol. 724. 

+ Research Department, December 16, 1900 The original of this paper Was re al 
before the meeting the Aus. Ass. Ady. Science, Adelaide, has been 
cousiderably expanded, but the views expressed are the same then 
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upon many writers New Zealand geography and geology. 
area here considered well illustrates this fact. embraces part the 
Mount Cook region the south-eastern side the Southern Alps, from 
Sealy pass the north Brodrick pass the south. 

The main alpine chain runs south-westerly direction, parallel 
the west coust. From its eastern south-eastern slope gives 
number important spurs which extend for varying distances 
southerly direction, forming part important highland zone along 
the eastern side the Alps, from miles width. This zone 
rises steeply the western side the low-lying Canterbury plains. 

Mount Cook, 12,349 feet, the highest grand cluster alpine peaks, 
stands the junction the main range with short but important 
one these spurs. Another much longer though lower ridge, known 
Thumb range, runs the south from Sealy pass. crossed 
its southern end Burke pass, 2500 feet, the Mount Cook coach road 
from Fairlie, the terminus short railway from the Christchurch- 
Dunedin line Timaru. This range continues southwards under the 
name the Kirkliston range, which constitutes subsidiary divide 
some miles length. terminated the south the deep 
gorge the Waitaki river, which emerges near Kurow 
torrential course its steadier plain grade. Enclosed between the 
Thumb and the Kirkliston ranges the east and the main Alpine range 
the west extensive elevated basin, roughly triangular shape, 
having its apex pointing the north towards Sealy pass. The southern 
part this large basin enclosed well-dissected transverse ridge, 
the Ben More range, joining the southern extremity the Kirkliston 
range Alps. cut through about midway the narrow 
rocky gorge the Waitangi, upper Waitaki, formed the union 
the Tekapo and Pukaki rivers. This stream collects the great volume 
water flowing from the eastern slopes the most important glacier 
district the Southern Alps. After emerging from its southerly course 
through the gorge, the Waitaki flows more south-easterly direction. 
Throughout the upper portion its southerly course, far known, 
flows through typical rocky canyon. Beyond Kurow widens 
rapidly, flows over broad shingly bed into the plains. Several 
passes, the best known which Burke pass, give access the 
great mountain-rimmed basin the upper Waitaki from the Canter- 
bury plains the east. Practically the only other road from the 
southern side over pass the Ben More range, for the few passes 
which lead out the west across the main Alpine chain are almost 
impracticable, save experienced mountaineers. 

The great basin the upper Waitaki the largest and most 
important number somewhat similar basins found further 
the north along the eastern highland zone the 
similar ones, far can gathered from the writings Haast, 


LAKE TEKAPO AT OUTLET, LOOKING TO EAST-NORTH-EAST TO TWO THUMB RANGE, 
SHOWING OLD LATERAL MORAINES. 


LAKE PUKAKI AT OUTLET, LOOKING TO WEST-NORTH-WEST TO BEN OHAU RANGE, 
SHOWING OLD LATERAL MORAINES AND LAKE TERRACES. 
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OLD TERMINAL MORAINES AND LAKE TERRACES BREACHED BY R, PUKAKI AT THE 
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are those the Rakaia and the Waimakariri. Striking similarities 
geological structure and geographical features point 
succession events which have led the evolution their present 
form. all form elevated rock-rimmed basins, choked with enormous 
accumulations rock waste lacustrine, fluviatile, and glacial origin. 
Moraines great extent are strikingly developed, and were early recog- 
nized the pioneer geologists New Zealand. The former greater 
extent glaciation was thus clearly shown, not only this area, but 
throughout the mountain regions the South island. Its fascinating 
problems have never ceased attract the attention every geologist 
who has studied this region. 

Closely associated with the glacial history are the existing lakes 
which are found all the areas referred to. glacier, lake, 
and river terraces are developed such marked extent and preserved 
with such striking freshness among all these basins that their 
prominence the scenic effect the landscape forces itself unmis- 
takably upon the eye the most casual observer. some places 
succession these terraces rises upwards 1500 feet above the 
present lake-beds. The outlet from each basin through rocky 
canyon steep grade. 

The total area the hydrographic basin the Waitaki given 
Dr. von square miles, which more than three 
times that cither the next two important streams the Can- 
terbury province—the Rakaia, 1547 square miles, and the Waimakariri, 
1544 square miles. 

The southern portion the upper Waitaki basin consists 
extensive plains shingly and bouldery material, mostly redistributed 
glacial drift. covered mainly with coarse snow grass and herbs, 
and gives excellent pasturage for sheep. intersected numerous 
rapid torrents, which flow over shingly beds cut through the fluviatile 
plains. succession sharply defined river-terraces almost 
invariably shown along their courses, marking successive lowering 
their channels. This doubt mainly due periods increased 
corrasion the Waitaki gorge lower down, account successive 
uplifts comparatively recent times. The eastern portion the area 
consists the Mackenzie plains, while the southern part known 
the upper Waitangi plains. 

Three large lakes, Tekapo, Pukaki, and Ohau, occupy depressions 
the upper Waitaki basin. Each drained river the same 
name, and the combined streams form the upper Waitaki, Waitangi. 
Several minor rock ridges rise above the plain and run northerly with 
increasing height join the main Alpine ranges. These are 


Dr. Julius von Geology the provinees Canterbury and West- 
1879. 
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residual spurs, subsequently modified glacial action. These ridges 
become more pronounced the northern portion the area, especially 
along and beyond the shores the lakes, where they closely bound the 
long straigkt valleys leading the present glaciers. 

Commencing the northern end and continuing south-westerly, the 
following may taken progressive order: the Two Thumb range, 
the Macaulay valley, the Tyndall range, the Godley valley, the Hall 
range, the Cass valley, and the Liebig range, with its southern exten- 
sion, the Mary range. Lake Tekapo receives the drainage thes 
three valleys. Continuing are the Murchison valley, the Malte Brun 
range, the valley, the short Cook range, and the combined 
These valleys drain into Lake Pukaki, 
through the great valley. 

The Ben Ohau range flanks the Tasman valley the west, and 
succeeded the Dobson valley, the range, the Hopkins 
valley, and the Barrier range. Lake Ohau receives the waters from 
this area, through the Dobson valley. thus have three important, 
well-defined valleys, and centrai depression each large lake 
undoubted glacial origin, was first pointed out Haast,* who 
drew attention the fact that they were due the retreat great 
glaciers, which left behind large terminal moraines across the old glacier 
valleys, where large sheets water were ponded back, thus forming 
the present lakes. also strongly emphasized his belief that the 
scooping-out action the ice-stream was great factor the lake 
origin this district point which reference will subsequently 
made. Bell speaks Lake Pukaki moraine-dammed lake, formed 
glacial planing along pre-existing river channel. The outflowing 
river each case has partially cut through the moraine and lowered 
the level the lake varying periods, till now successive terraces 
indicating the old shore-lines are visible. Several terraces, more 
less well defined, occur along the southern end Lake Tekapo. Near 
the Pukaki outlet along the south-western shore the lake greater 
and more perfect development lake-terraces. These form series 
natural shelves roads cut out the lateral moraines, and many 
places are traversed for considerable distances the Mount Cook coach 
road. moraines are upwards 600 feet thick this The 
country slopes steadily southwards over the plains redistributed glacial 
material now being dissected the and its tributaries. 

The morainal deposits furnish some the most striking and 
interesting features the district. The large terminal moraines 
forming the southern shores each the lakes consist irregularly 
crescentic accumulations glacier-borne débris, rising height 


Dr. Bell, The Heart the Southern Alps, New Zealand,” Geog. Journ. 
vol. 30, 1907, pp. 183-4. 
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about 300 feet above the present lake-level, and forming series 
hummocky hills covered with snow grass, with here and there large 
erratics standing out prominently the landscape. 

The component rocks consist phyllites, indurated sandstones, 
quartzites, slates, such those the Ben Ohau, Cook, 
Malte Brun, and Liebig ranges. The material characteristic 
form. consists angular, smoothed, and striated rocks sizes from 
small pebbles huge boulders and rocks, which are embedded 
boulder clay, clayey sand, and gravel, Good sections the morainal 
material are shown along the walls the deep narrow channels cut 
through the outlet streams the lakes. material consists 
sandy, clayey matrix with embedded stones and boulders. 

the present time the existing glaciers terminate long distances 
these moraines. Calculated from the New Zealand Government 
maps, the ice retreat, measured from the southern ends the lakes 


the terminal faces the present glaciers, follows 


Te kapo valley, Godk y glacier ose eee ees 36 mile s. 


Haast has expressed the opinion that during the great glacier epoch the 
glaciers Rakaia, Waitaki, and other valleys actually debouched 
the western margin the plains Canterbury. This view does not 
far appear have received the full support later observers. Gregory 
remarks that during traverse from Christchurch Greymouth did 
not see any evidence glacial deposits the Canterbury plains and 
the eastern foothills the Southern Alps, but that glacial beds, inter- 
stratified with beach deposits, occur sea-level Cascade point 
the west recent map, Marshall shows that evidently 
regards glacial deposits occurring the sources the Opihi and adjacent 
tributaries the Waitaki due small local 

\bout half mile below the outlet Lake Pukaki the irregular 
surface the moraines gives place the even slope the great Wai- 
tangi plains. They consist river-distributed morainal material the 
terminal streams that the old glacier time prior the 
formation Lake Pukaki. deposits continue southwards for 
over miles the Waitaki gorge. The Pukaki river has cut deeply 
into the plain, and formed narrow valley with succession fine 
The country, therefore, between Lake and the Waitaki 


consists 


Haast, op. eil., p. S76. 
1907. 
Adv, Se., vol. 11, Adelaide: 1907. 
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(1) The terminal moraines the old Tasman glacier. 

(2) The great Waitangi plains. 

(3) The narrow terraced valleys the Pukaki, Ohau, and smaller 

streams. 

southward extension the glacier beyond the Pukaki moraines 
during maximum glaciation not improbable. The glacial history 
may, perhaps, represented three 

Stage 1.—The combined Tasman-Tekapo glacier, the time 
maximum glacial extension, reached far out into the Waitangi plains, 
and united with the old Ohau system Then followed 
steady retreat, slow enable the glacial streams com- 
pletely redistribute the material collecting the terminal face, just 
now being done smaller scale the terminal the Tasman 
glacier. The Waitangi plains were probably thus formed. 

Stage the retreat had brought the terminal face Pukaki, 
there followed rapid recession, during which time the glacier melted 
away quickly that the terminal moraines collapsed, forming dam 
across the valley, and creating Lake Pukaki the site the clear-ice 
portion the old glacier. 

Stage 3.—The present stage—a return the conditions Stage 
but smaller scale—a slow retreat, with the formation fluviatile 
plains out the gradually retreating moraines. 

striking feature all the great glaciers which occupy the upper 
portions the valleys along the slopes the Alps the Mount Cook 
the enormous load rock debris which they carry. This 
feature has been emphasized and explained Haast and others. 
strewn are these ice-streams with rock waste from the much-jointed 
and greatly inclined phyllites and other sedimentary rocks, showered 
down the bare steep slopes the mountains the surfaces the 
glaciers that the case the Tasman itself necessary ascend 
for more than miles from its terminal face before much clear ice can 
seen. The glacier some miles wide, and giving its burden 
rock waste average even feet, the enormous quantity borne 
its lowest square miles surface may realized. 

The terminal face the Mueller 200 and 300 feet 
high, presents vertical wall broken rock, embedded stratified 
dirty and clear ice. This feature, which doubtless characterized the 
ancient and more extensive glaciers, readily explains the origin the 
lakes occupying the lower parts the valleys, and also their con- 
siderable extent barrier lakes. certainly greater importance 
this lake region than glacier erosion, which has, however, come 
into play some extent. The marked rapid denudation the N.Z. 
Alps pronounced that cannot but have appreciably reduced the 
height the mountains Pleistocene recent times, and have 
the supply ice the glaciers. This factor which, though not 


RIVER PUKAKI, LOOKING TO SOUTH-EAST, SHOWING ITS TERRACED VALLEY IN THE 
UPPER WAITANGI PLAINS. 


UPPER TASMAN GLACIER, LOOKING TO WEST FROM ALTITUDE OF ABOUT 8000 FEET 
ON SLOPE OF MALTE BRUN RANGE, TO MAIN ALPINE RIDGE. NOTE THE UN- 
DULATORY CHARACTER, MEDIAL MORAINES, AND GREAT PROPORTION OF CLEAR 
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itself account for the retreat the great ice-streams, has 
nevertheless distinctly affected it. The Malte Brun and Cook ranges 
furnish good examples rapid are comparatively 
free from permanent snowfields and glaciers owing the precipitation 
the main Alpine ridge most the moisture from the winds 
coming across the Tasman sea. along the Tasman valley, for 
example, from the Malte Brun hut and the Ball spur, the sharp contrast 
may noted between the almost bare rocky sides the Malte Brun 
range and the glacier-covered slopes the main Alpine ridge. 

Mackenzie Plains.—The wide Mackenzie plains, the east Lake 
Pukaki, show vast extent river-distributed morainal material. 
Through these plains the Fork, Irishman, and Mary streams flow 
join the Tekapo. Near Balmoral sheep station the Fork stream has 
cut narrow channel, 200 feet deep, through the loose material these 
plains, and its action still strongly corrosive. Out the plains 
the south, between the Fork stream and the Irishman, there stands 
long ridge, which, viewed from the coach road, has the appearance 
glacier-formed mass. may one the residual ridges referred 
Haast.* Seen from the coach road further south, wide transverse 
mass what apparently morainal material occurs many miles away 
the north. .It has well-defined breach, probably made the 
Irishman stream, which, flowing from that direction, crosses the road 
near the Irishman sheep station. 

McKay, who examined the southern portion the upper Waitaki 
basin, describes the occurrence there lacustrine beds the Pareora 
series (Miocene), consisting gravels and clays. are tilted and 
overlain unconformably the glacial beds between Omarama and Lake 
Ohau, and elsewhere. the opinion that these lake 
deposits underlie considerable portion the fluviatile series 
the upper Waitaki and Mackenzie plains. This important obser- 
vation considering the evolution the great upper Waitaki 
The Mary range, flanking the eastern side Lake Pukaki, consists 
phyllites, indurated sandstones, ete., covered part with morainal 
material. Between Simon’s Pass station, near the place where 
this range crossed the coach road, and Lake there 
are numerous erratics, many tons weight, and maltitudes 
boulders and pebbles showing beautiful grooving, striation, and 
polish. The coarser markings the erratics and large boulders can 
plainly seen from the top the coach. The occurrencs morainal 
deposits the upper portion the basin the Mary appears 
indicate the remains possible effluent from the old Tasman glacier, 


Haast, op. cit., 18. 
+ Alexander McKay, “Geology of the Waitaki Valley and Parts of Vincent and Lake 
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which may have left the main ice-stream between the mouth the 
Jollie valley and the northern end Lake Pukaki. the other 
hand, may portion the western edge the old Tekapo 
glacier, the marginal deposits united old glacier and 
the the old glacier. may noted that the 
Tekapo valley much higher altitude than the valley. 

not improbable that there formerly existed this region 
widespread field ice, formed the union great valley glaciers 
from the Southern Alps during the period maximum glacial develop- 
ment. There seems reason why these glaciers, creeping slowly 
down almost obliterated valleys, bounded series high ice-capped 
peaks, should not have coalesced after having ridden over the lower 
portions the separating ridges. The great basin between the Alps 
and the Two Thumb, Kirkliston and Ben More ranges might thus have 
been filled these glaciers, portions the great mass ultimately 
pushing their way into low passes these ranges, though not actually 
extending into the low country the plains Canterbury. 

The valleys between the present ends the glaciers 
former extensions offer some interesting objects study. The Tasman 
valley from the northern end Lake the present snout 
the Tasman glacier wide flat-bottomed one, which almost the 
whole the original medial moraine-material has been redistributed 
streams which wander across its valley numerous anastomosing 
channels, often through swamps and small lakes along the margin. The 
streams have formed extensive delta the northern end the lake, 
which being steadily filled up. second agent lake destruction 
actively work the outlet from the lake, where the river 
rapidly cutting its bed deeper through comparatively soft 
and thus hastening the end the lake natural draining process 
(Photo No. 

Along each side Lake Pukaki, and extending almost 
right the junction the Hooker and. Tasman valleys, there 
splendid development great lateral moraines. the south-western 
side the lake these moraines rise height 600 feet above the 
lake-level, while the terminal moraines are only about 300 feet high. 
Continuing northwards the Tasman valley, the thickness 
deposits gradually increases. the Halfway House, some miles 
from Pukaki, they are about 1000 feet above the valley, and they become 
much thicker—probably 1500 feet more the 

The steady inclination southward these moraines well shown 
photo moraines are well preserved for the most part, except 
where side streams have cut through them, forming narrow 


the valley end each gorge there almost invariably extensive 


* Haast, op. cit 
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formed alluvial fan, composed redistributed lateral moraine 
and stream-borne material from the high mountain slopes behind. 
These fans push out into the main valley, and many cases materially 
affect the courses the longitudinal streams it, deflecting them 
out into the valley. fairly large breach the eastern lateral 
moraine well shown where the Jollie river joins the Tasman from 
the eastern side the Liebig range. Near the present ends the 
and Hooker-Mueller glaciers the lateral moraines are attenuated 
and have part disappeared. Such the case especially the south- 
western face the lower end the Cook range opposite Sebastopol 
rock, Here the Hooker river hugs the Cook range side the valley 
and has swept away the whole the lateral moraine. now eroding 
the steep mountain face, which scored and littered with lines ever- 
growing screes. While the lateral moraines the lower Tasman valley 
have suffered little beyond the cutting small side streams, those along 
each side the present glacier have suffered large extent. For 
some miles the Tasman valley from the terminal face the Tasman 
glacier, near the small Blue lake there narrow valley, about 300 yards 
wide its lower becomes steadily narrower the north, and 
disappears near the Ball Hut. The western side this minor parallel 
valley the steep Cook range, which rises height 7000 feet, 
while its eastern side consists the margin the lateral moraine. 
From this part the moraine the binding material (ice, clay, earth, 
has been washed away sub-aérial agency, and the blocks, slabs, and 
fragments rocks rest insecurely that the dislodgment large 
one causes dangerous slide take place. The valley owes its origin 
partly the lateral shrinkage the glacier, suggested 
Dr. Bell.* more important factor, however, appears the action 
the Ball glacier, which, swerving round the projecting point the 
Ball spur the Cook range, slightly deflects the Tasman glacier from 
the western towards the eastern side the valley, and the prin- 
cipal cause the formation the small basin which the Ball hut 
stands (Photo No. 13). Other minor factors are lateral englacial and 
surface erosion local rain-water and water from the melting ice 
the glacier wall. its lower end this valley has been formed partly 
sub-aerial and sub-glacial erosion. 

There doubt, pointed out Hutton, Andrews, and others, 
that the present age one glacier desiccation, and that there has 
been great recession all the New Zealand glaciers. The 
formerly miles long, when its terminal face was Pukaki, now 
only miles length; the Tekapo, from being some miles long, 
has shrunk miles; and the Ohan from miles. 

Speaking broadly, general indications point fairly rapid retreat 
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the ice from the old moraines the present terminals the glaciers. 
The general recession New Zealand glaciers still taking place. The 
old lateral moraines standing much above the lower portion the 
present Hovker glacier afford good example rapid recession. 
mentions that the Ashburton glacier asserted local 
observer have receded nearly three-quarters mile the 
thirty years. infers that period minimum glaciation 
approaching. Evidences minor fluctuations small extent are, 
nevertheless, observable. Striking examples occur near the Hermitage 
below the Hooker suspension foot-bridge, where succession well- 
formed crescentic terminal moraines show convex faces down the valley 
(Photo No. 14). 

was strong supporter the view that most the 
numerous lakes New Zealand were largely due glacial erosion. 
held that much the eastern highland zone the Southern Alps 
Canterbury was extensive plateau pre-Glacial times, and that 
the great factor erosion the rocky basin now found along this zone 
was that moving ice, which collected the upland regions and 
crept down then existing lines depression the plateau. also 
held the straightening and planing action glaciers along the sides 
the valleys, point which has been subsequently emphasized 
many writers. The retreat the glaciers supposed due the 
combined action the sinking the land and the reduction the 
plateau owing the ridge-making action the glaciers Pleistocene 
times. He, common with Hutton, appears have recognized 


least two periods glacial extension, or, any glacial age 


varying intensity, extending over period greater than that the 
Pleistocene. After giving inter alia the Pleistocene lengths the 
Pukaki, and Tekapo glaciers, says, The last four 
before the Pleistocene epoch, still larger glacier which shall 
(Waitaki) glacier, and traces which are still visible 
the;Waitangi.” The length this glacier given miles. 
great Glacier epoch the Pliocene period, 
the two more periods glacial extension. 
good evidence for the view much greater maturity dissection 
writers appear agree that the glacial 
by, the land, and that the retreat 
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PUKAKI LAKE AND RIVER AT PUKAKI, LOOKING TO NORTH UP TASMAN VALLEY 

TO MOUNT COOK, SHOWING BREACHED OLD TERMINAL MORAINES IN THI 

| FOREGROUND, 


OLD LATERAL MORAINES BREACHED BY A SIDE STREAM NEAR HALFWAY HOUSE, 
TASMAN VALLEY. 
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BALL AND UPPER TASMAN GLACIERS (CHIEFLY CLEAR ICE), LOOKING TO NORTH- 
EAST TOWARD HOCHSTETTER DOME, FROM BALL SPUR, 


CRESCENTIC TERMINAL MORAINES OF MUELLER GLACIER NEAR THE HERMITAGE, 
LOOKING TO SOUTH-EAST DOWN HOOKER AND TASMAN VALLEYS. 
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and agrees with Hutton regarding the pre-glacial erosion early 
times against Haast’s plateau erosion ice-action later 
times, but favours the Pleistocene period for the last activity least 
this great Andrews argues strongly for the modification 
present canyons glacier action, which claims has led great 
over-deepening and planing the main valleys, with the production 
hanging valleys the tributary streams. 

Marshall appears favour the view considerable glacial erosion 
important factor modifying the fiords and producing the 
characteristic canoe-shaped bottoms found alike the fiords and many 
the lake-basins. Many the latter, emphasizes, drain out over 
rock rims, and have characteristic saucer-shaped longitudinal section, 
which thinks, the New Zealand instances, are best explained 
the overdeepening action the ice where was thickest, rather than 
the warping the valley floor due unequal elevation. 

Gregory does not accept the evidence afforded the fiords 
sufficient attribute glacier origin them. further says that the 
angular courses troughs New Zealand fiords and lakes Otago 
probably show the effect earth-movements. 

Discussing the origin lake-basins portion Central Otago, 
Prof. Park describes the Manuherikia and adjoining inland basins 
filled with beds overlain unconformably Pleistocene fluviatile drifts 
and moraines. The basins were carved out pre-glacial times, and are 
not due glacial erosion. They were formed, thinks, ordinary 
valleys erosion which were afterwards blocked differential uplift, 
they are areas subsidence. 

Morgan,§ considering the origin some the existing cold lakes 
the south island, does not favour excessive glacial erosion, but ex- 
presses the view that the glaciers invaded valleys carved out along 
simple and trough faults. 

connection with the physical geography the Southern Alps, 
Mr. Dobson points out that all the principal valleys, from the 
Hurunui the north the Makaroa the south, radiate, were, 
from common centre, situated about miles the north Mount 
Darwin, about miles west Haast regarded this 
radial arrangement valleys indicating lines fracture the 
crust. certainly suggestive, and points the existence 


Marshall, ‘The Geography New Zealand.’ Dunedin. 

Gregory, ‘Compendium and Australasia, pp. 595-600. 
ford. 1907. 

Park, ‘The Geology the Area covered the Alexandra Sheet, Central Otago 
Division,’ No. (New Series). New Zealand: 

Perey Morgan, formation Glacial Valleys and Lakes Southern New 
Zealand,” Rept. Assoc, Adv. Science, vol. 11, pp. Adelaide 1907. 

Map Dobson, published ‘Geology the Provinces Canterbury and 

Westland,’ Haast, 175. 
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structural feature which has materially affected the general physio- 
graphy this portion New Zealand. 


GENERAL PRESENT AUTHORS. 


The consideration the origin existing lakes the south island 
necessarily involves study the basins the older lakes, which 
can traced back through Cainozoic times. endeavouring, there- 
fore, sketch the evolution the upper Waitaki basin its geological 
history from pre-Cainozoic times must considered. 

The main folding the Southern Alps appears 
antiquity, being generally placed about the middle the Mesozoic 
period. Though many minor and local oscillations seem have 
subsequently occurred, the highest portions the land not appear 
have been submerged since that period. Great denudation has 
therefore taken place, and natural find that only the limbs 
the great early folds now stand the narrow serrated edges 
the present Alps. During these early tectonic movements radial 
fractures may have originated from the centre suggested Dobson. 
Faulting may also have started along these lines. Much late Mesozoic 
dissection took place this mountain region, the lines erosion pro- 
bably conforming generally the lines major fractures and faults. 
After much dissection, prior the commencement the Cainozoic 
period, many the important depressions and basins now existing appear 
have received some their general features. The upper Waitaki 
basin may cited example. 

This was followed general submergence the greater portion 
eastern New Zealand, accompanied marine transgression from the 
east across the southern portion the Canterbury plains the foot 
the Two Thumb and Kirkliston ranges, evidenced the marine 
fossiliferous limestones the Oamaru (Oligocene) formation Albury, 
the valley the Tengowai, and other places. The fact that the 
broad features some these basins had that time been determined 
shown the earlier Cainozoic lacustrine deposits them. 

uplift apparently then set again, and with minor fluctuations has 
evidently continued the present time. That faulting and warping 
took place during these uplifts seems most probable from 
observations Central Otago.* the paper referred describes 
the tilting, often high angles, the Cainozoic deposits some 
these Otago basins. Evidence fairly recent elevation—perhaps 
still progress—-but not necessarily warping, appears fairly 
general, shown the great succession beautifully preserved 
terraces, and the steep grade and canyon courses many the 


the Origin the Old Lake Basins Central New 
Zealand Geol. Explorations, 1883-84, Geol. Surv., N.Z., 1884. 
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streams which the basins find outlets the plains. accurate 
levels along the lake terraces have evidently been taken. Until such 
observations have been made, the question recent warping cannot 
settled. 

The age when the great glacier extension started not clear, but 
its greatest retreat appears have been late Pleistocene times. 
The advance the glaciers was, any rate, time when the 
country was well dissected and the ice moved down river-worn valleys, 
them and over-riding low ridges and spurs, often spreading 
out parély filled-up Cainozoic lake-basins, the case the 
southern portion the upper Waitaki basin. Where the glaciers 
moved down narrow steeply graded valleys the erosion may have been 
considerable, but where they pushed out fairly wide open valleys 
and plains moderate grade, and considerable distances from the 
glacier the constructive action became more evidence, and 
the special feature was the deposition enormous piles rock waste. 
Under such conditions, the way was prepared for the formation, the 
retreat the glaciers, large barrier lakes. these, Tekapo, Pukaki, 
and Ohau are splendid examples. Probably where the glaciers traversed 
the soft beds the old lake-basins considerable excavation 
took place. The striking freshness all the glacial features, and the 
present existence the glacial lakes region where agencies 
lake destruction are extremely active, point strongly the youth 
these features. This view late Pleistocene age for the Pukaki 
morainal material accord with the views expressed 
David and Messrs. Pittman and Helms* regarding the age the 
glaciation Mount Kosciusko, New South Wales, and 
that the west coast Tasmania. 

That recent elevation has taken place, even now progress 
the Waitaki basin, appears clear from the great succession terraces 
and the steep grade the streams through their canyon courses. 

this Waitaki basin does not appear necessary call for 
recent warping explain the formation the existing lakes, 
any marked glacial lakes are probably not deep 
the more southern ones. The greatest depth Lake 
(384 has been kindly furnished Mr. Ayson, Chief Inspector 
Fisheries New Zealand, but the depths Pukaki and Ohau are 
not known, though their general character indicates lakes similar 


The height the Tekapo terminal moraines vary 300 feet, 


ciusko, with Special Reference evidence Glacial Action,” Proc. Linn. Soe. N.S. 
1901. 

Gregory, contribution the Glacial Geology Tasmania,” Quart. Journ. 
Soc., vol. 60, 1904. 
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that the old glacier must have been least some 700 feet thickness. 
The bed the lake, also, must well above the rock-rim, where the 
Waitaki (Waitangi) enters the canyon course. This based the 
known altitudes the surface and bed the lake, its distance from 
the Waitangi gorge, and the average fall the Tekapo river 
and Waitaki river. 

quite probable that similar conditions obtain Lakes Pukaki 
and Ohau. The extent and thickness the pre-glacial lacustrine 
deposits which the southern portions this basin are not known 
us. Their existence roughly shown McKay’s Should 
similar lakes have existed further northwards the Waitaki basin, 
their deposits would doubt have been scooped out considerable 
extent direct glacial action, removed sub-glacial streams. 


SuMMARY. 


The upper Waitaki basin large elevated area almost surrounded 
mountains. contains residual ridges, Cainozoic lake deposits, 
three large morainal lakes, and extensive plains. 
drained through the narrow gorge the Waitaki. 

Briefly, the past geological history the lake region general 
the South island probably follows 

Middle Mesozoic Alpine folding, accompanied fracturing, 

probably radial character. Some faulting along these lines. 

Pre-Cainozoic dissection; valleys formed principally along lines 

fracture fault. Some features many the existing 

valleys and basins impressed. 

Early Cainozoic subsidence, with in-filling valleys; marine 
transgression, the sea invading some the depressions. 

Middle Cainozoic uplift started, continuing with minor fluctua- 
tions the present time. Faulting, with probably some warping, 
during middle and late Cainozoic times. Many the old lake- 
basins modified. 

Advance glacier conditions late Cainozoic; existing lake- 
basins and valleys, invaded and modified erosion and 
deposition. 

Commencement present glacial drought, with the shrinkage 
glaciers. Some the existing lakes formed, occupying— 

(a) Moraine-barred valleys 

(b) glacier-eroded river valleys both normal and fault 

(d) graben, modified ice-action. 


Haast, op. cit. 
McKay, ‘Geology the Waitaki 
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The Waitaki basin due pre-glacial erosion, faulting, with 
probably some warping, modified glacial action. The large existing 
lake Tekapo, Pukaki, and Ohau are simple barrier lakes. 


Dr. Our thanks are due these authors for interesting account 
region, unfortunately distant from us, which evidently presents both 
geological and geographical problems great importance. Our time too 
limited for full discussion large subject, but shall glad hear 
any remarks. 

satisfactory have really detailed description from the geographical and geo- 
logical point view this very interesting region. the northern hemi- 
sphere have long desired know what the evidence was for Pleistocene glacial 
period the southern hemisphere, and the authors have furnished with some 
the data required. wish that, perhaps some future occasion, they would add 
little information the nature the evidence for the advance the Pleisto- 
cene glaciation down the Ben More range. They have given proofs, ample 
and convincing, its extension down the termination these lakes, but what 
the evidence for its further extension down the brink the plains? That 
would very valuable, because think would help arrive some 
conclusion whether there was glacial period the southern hemisphere, 
whether there was merely such extension the glaciers could explained 
some minor readjustment the meteorological conditions. 

paper, because, though not familiar with that particular basin, know some 
the country the north and also the west coast, well the Lake district 
which Mr. Kitson has referred. course the paper opens the vexed question 
the influence former earth-movement causing some these 
features, and appears, from the trend views present, that New Zealand 
going keen debating-ground for that controversy. the early days the 
only move this direction was Hochstetter’s highly speculative 
radial faults, for which there was very little evidence. More recently Prof. Gregory 
advocated the existence great earth-fractures the cause many the physio- 
graphical features. His views are very suggestive, but there little evidence 
support any the assumed Since then faults have been called 
account for the formation Lake Wakatipu basin, and also for the 
river gorges the west coast. have been both these districts, and seems 
that the evidence far adduced insufficient. For that reason this paper 
very welcome, because description confined area, and only such 
detailed work that any conclusions can drawn either direction. have little 
doubt that earth-fractures must have played very important part 
the districts New Zealand, but what want more definite evidence, and this 
can only got from work detailed areas. regard the ice question 
itself the author’s work very valuable, because quite lately controversy has 
arisen over the glaciation the South Island. Prof. Park has introduced ice- 
sheet hypothesis, and this has been vigorously opposed Prof. Marshall. The 
discussion, when published, will great deal towards contro- 
versial points, and, coming this juncture, the authors’ paper will valuable 
addition the evidence already possessed the nature and extent glaciation 
New Zealand. 

Mr. should like know there evidence several glacial 
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New Zealand know that German investigator, Prof. Steinmann, 
has been recently engaged studying the glaciation the Andes South America, 
and think his conclusion that there are several glacial periods, and goes 
far say that they are probably synchronous with the glaciations the 
northern hemisphere, simply following the glacial marks along the Andes and 
through Central America into the Rocky mountains, should like know 
other parts the southern hemisphere there are also indications several 
glaciations 

Mr. thank all present for the kind way which they have received 
our paper. reply Prof. Kendall, may say that our observations did not 
extend the Waitaki gorge, and cannot, the field evidence, express 
opinion whether not the old Tasman glacier reached that locality. Haast, 
however, has described morainal deposits the highlands between the Waitangi 
plains and the coastal plains the south-east, and held the view that the whole 
this country the alpine ridge was covered ice-sheet. McKay describes 
old moraines the Waitaki valley, between the junction the Ahuriri and the 
Hakataramea with the Waitaki. general consideration the evidence the 
basin the Waitaki inclines the opinion that the old Tasmanian glacier may 
one time have reached the Waitangi gorge. regards the causes that operated 
the formation the New Zealand sounds, have this paper not discussed 
the corrosive power glaciers, for the glacier features the area dealt with 
not call for any special consideration it. not doubt that under certain 
conditions glaciers have great corrosive well erosive power, but cannot 
accept the intense corrosive action ascribed some writers glaciers the 
cutting the steep-sided valleys, several thousand feet deep, through hard crystal- 
line and metamorphic rocks, such are found the fiord region the province 
Southland. seems more probable that intense river action along fault- 
lines the main accountable for these deep valleys. doubt glaciers subse- 
quently played important part erosion, and less degree corrosion, 
modifying these valleys. Their over-deepening may probably explained 
differential erosion. 

Further, these main valleys generally conform the strike the crystalline 
rocks, while the tributary valleys cross the strike angles. The cutting 
the main valleys, therefore, must have proceeded much more rapid rate 
than that their tributaries. 

Prof. Kendall remarks that the proportion ice rock material the end 
glacier the same that any given transverse section along its course 
the main valley, and that, therefore, the melting such glacier there 
should only this amount material left terminal moraine. This, however, 
need not necessarily the case. the melting glacier proceed more 
rapid rate than that which the issuing streams can redistribute the morainal 
material, there will mass such material left behind, and will continue 
increase rapidly, the case the present Mueller glacier. regards the old 
Tasman glacier, advanced that there was very rapid melting, therefore vast 
mass moraines would escape destruction the redistributing streams. 

reply Mr. Allorge: attempt appears have been made synchro- 
nize New Zealand glaciation with that America. New Zealand only one 
period glaciation has apparently been recognized, viz. that from the Cainozoic 
Pleistocene continuously the present time. Australia, however, glacial 
conditions are known the Cambrian, Permo-Carboniferous, and Pleistocene, while 
the Jurassic lacustrine beds have found evidence pointing strongly glacial 
conditions existing the land bordering the Jurassic lakes. Tasmania, Permo- 
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Carboniferous and Pleistocene glaciation has been proved. There not 
evidence show whether not the Australian, Tasmanian, and New Zealand 
Pleistocene glaciation due solely local meteorological conditions. 

reply Mr. Finlayson: pleased know that the question glacia- 
tion the south island New Zealand the special attention dis- 
tinguished New Zealand geologists, and shall look forward with interest the 
publication the results their work. 

Mr. Mr. Kitson has fully expressed views, and may just empha- 
size what has said with regard glacial action. cannot accept the extreme 
glacial corrosion that has been brought forward some writers explain the 
origin the fjord region. Prof. Kendall referred the relative quantity rock 
carried glacier any given cross-section. From what have seen the New 
Zealand glaciers, there was undoubtedly considerably greater amount rock 
material the lower portions than the middle section. ‘There large amount 
concentration rock going the last few miles the lower portion 
account the melting away the ice, and that seemed particular feature 
the present glaciers, providing just the conditions for the formation lake 
way what happened the larger scale the case the old Tasman 

Dr. This paper has presented problems, many them surpassing 
interest. only remains for ask you record vote thanks the 
authors for their communication. 


THE FIRST TRANSANDINE RAILWAY. 
BARCLAY. 
difficulties which have delayed its construction for close upon 
forty years, the railroad across the Andes uniting Buenos Aires Val- 
paraiso was opened traffic the Centenary Argentine Independence, 
May 25, 1910. 


tumult and the shouting dies, 
The captains and the kings depart.” 


Inaugural and centenary festivities and speeches are over now, and 
important new factor the world’s transport has been made over 
perpetuity public service. worth while summarizing the work 
which has brought about this result, and the new conditions has brought 
into being. For communications throughout the world are ever growing 
closer, and the tightening any one thread the gigantic web affects 
the whole ways formerly unknown. 


Advantages. 


The Transandine railroad crosses the Andes the Uspallata pass, 
lat. most the cross-sections the Andes from this point 
northward, triple cordon, consisting the coast range, the main Cor- 
dillera, and inland parallel range, have turn surmounted. But 
the headwaters the Mendoza river flowing eastward, and those the 
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Aconcagua river flowing west, form divertio aquarum which 
eroded either hand fairly straight pathway within measurable 
distance the pass 21,000 feet above sea-level. Towering immediately 
above the pass Aconcagua, 23,393 feet, the highest peak the western 
hemisphere, while near hand are Tupungato, feet, Juncal, 
19,358 feet, and Tolorsa (round which the old mule road runs), 20,140 feet. 
The Uspallata route has been constant use since the early days 
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THE TRANSANDINE RAILWAY AND ITS CONNECTIONS, 
Spanish possession, when was used messengers carrying dispatches 
from the Pampas the Pacific coast. The easy guide afforded 

bed plains which rise slowly the confused foothills, and 
the landmark lofty peaks clustered this point, would have out- 
weighed the advantages another pass those early travellers even had 
such one been available. But although half dozen surveys have been 
run, either variants upon the present route, within measurable 
distance it, the local location adopted the Transandine railroad 
has been substantially that followed every traveller here since pre-Inca 
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days. the obvious wise one. long extra capital 
cost and operating expenses involved are not excessive, the location 
railroad among picturesque historic surroundings has very positive 
upon its earnings. The tracks which span the Niagara gorge 
and the Victoria falls the Zambesi are notable instances. There 
more interesting cross-section South America than that viewed this 
trip. The management rightly lay stress upon that fact, for the cumu- 
lative value educational travel inducing future passenger 
now increasingly recognized. 


Some Geological Features. 


The tunnel bore (see section) disclosed rock-mass highly calcified 
limestone, with occasional pockets almost pure gypsum. being 
immersed water, exposed wet weather, this rock few weeks 
decomposed into soft mud, for which reason was found necessary 
line the whole tunnel with 20-inch facing concrete. The limestones 
are interstratified with bands slate and shale, yielding turn gravel 
conglomerates, whose waterworn pebbles show common origin with 
the porphyrtic and eruptive rocks now massed levels far below these 
higher ridges. Here, other points the long chain, the Cordillera 
shows evidence being the outcome successive pressure ridges acting 
from west east. The older range, prior its last elevation, has suffered 
degradation near the sea surface, shown accompanying 
fossil shells, and has cast its spoil upon floor since converted into younger 
and now loftier ridges. The great height which these sedimentary 
rocks have been raised the final formation, has tilted their strata 
every conceivable angle, from few degrees only the sheer verticals 
shown the Penitentes cliffs, under which the tunnel passes. Cleavage 
lines imparted the rock under enormous pressure combine with the 
porous nature the stone make peculiarly liable weathering under 
the glacial conditions now work the higher slopes, and formerly 
obtaining much lower altitudes. The resulting slopes talus which 
line the base and flanks the ranges have proved awkward obstacle 
the constructing engineer they doubtless will later the mountaineer 
and sportsman. The whole surface the limestone treacherous and 
rotten, and within the tunnel wet patches were found, which could only 
accounted for the infiltration surface snows through 2000 feet 
overlying rock. 

Inca Bridge, the Argentine approach, the sulphurous and car- 
bonated springs which are responsible for that somewhat over-rated 
phenomenon break out high temperature, also the case 
Cacheuta, miles west Mendoza city. these lower levels the 
released the intrusive lavas which form the main axis the chain 
transform the exposed along the Mendoza river into gorgeous 
panorama colour. Banancas conglomerates ranging from 200 
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feet high show what vast scale denudation has taken place, almost 
commensurate with the opposing forces which have thrust the hills upward. 

clear day the view over the plains seen from the higher slopes, 
either the Chilian Argentine side most impressive. though 
the skeleton the continent were laid before one, stripped disguise, 
viving the key its inmost structure. Some sense its vast intimacy 
comes every traveller, even did Charles Darwin when 
made, the early thirties, the journey across the Andes from Valparaiso 
Mendoza and back. Unfortunately, certain the deductions Darwin 
drew viewed the outstretched Argentine plains were based 
insufficient geographical data. rightly confirmed the impression, 
confirmed his travels Patagonia, immense line raised sea- 
beaches, stretching from the Straits Magellan northward the hills 
But imagined the banks the Santa Cruz river 
Patagnia had yielded him true cross-section the continent that 
point. The expedition directed Captain Fitzroy from H.M.S. Beagle 
the Santa Cruz failed, now know, reach that intricate 
chain rivers and glacial lakes which lie the longitudinal valleys 
just east the Patagonian Andes. any one who knows their deceitful 
levels, wonder that Darwin should have imagined the Patagonian 
tablelands ran right the snows the southern range, the same way 
that the sterile plains enclosing the Mendoza river rise towards Uspallata. 
Thus, arguing from analogy his diary, still the standard text-book 
southern South America, Patagonia was condemned barren and useless, 
and was judged the public, chiefly think this account, for some 
sixty years after his visit. The corollary Darwin’s error, that the 
Patagonian hinterlands resembled those lying behind the Buenos Aires 
pampas, was that the Andean water-parting followed the line its highest 
peaks throughout. This error was later perpetuated local treaty-makers 
who had not Darwin’s excuse for lacking geographical data, with the 
consequence that the settlement the Chilian-Argentine boundary has 
only taken place within the last decade. 


Details. 


The summit tunnel lies between the stations Las Cuevas the 
Argentine, and Caracoles the Chilian side, passing under the Pequenes 
ridge some 3000 feet below its crest. The length the tunnel 
metres, including approaches. The bore the horseshoe shape used 
the Simplon, feet inches its greatest width, with clearance 
feet inches from rail-level roof. The tunnel straight, save for 
slight curve near the Chilian end, and offers problems ventilation. 
During construction, however, the rarity the atmosphere, combined 
with the fumes from blasting and from engines removing the spoil, 
caused much distress the workmen. Porter engine was introduced 
for the latter work, operated compressed air, and afforded some relief. 
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When going through patches conglomerate, the drills constantly slipped 
sideways from the smooth, waterworn pebbles with which was set, and 
jarring sideways broke. But the real difficulty lay keeping sufficient 
supply workmen the tunnel, especially during the winter months, 
when the gangs are practically isolated. The Chilian peon, the native 
proved himself the best workman the construction, superior 
even the Italian. The proof has afforded here his exceptional 
worth may lead future recruiting labour from this source for 
constructions outside Chili. 

The real problems the Transandine railway lay not the summit 


TRANSANDINE SUMMIT TUNNEL. 


Puequenes Ridge 13124 FE 
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- Total Length of Tunnel 10.385Ff¢ (calculated)-- 


tunnel, which much publicity has been centred, but making the 
approaches either hand, and especially from the Chilian side. 
Mountain railroads their best are unsatisfactory compromise between 
and winding routes the one hand, and impossible gradients the 
other. From per cent. about the limit economical working 
for trains run the ordinary adhesion plan, and with this possible 
for train kick its load the face very steep hill, employing 
the last resort series ungraceful dead-ends and back-shunts. But 
usually, when passing the above grades, section rack cable line 
must introduced. One the best examples cable line South 
America the Santos—Sao Paulo section which operates the face 
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the Serra Mar. the Transandine combined rack and adhesion 
system was adopted for use with 8-cylinder Kitson” engines. 
ingenious feature the tongue guide the beginning and end the 
rack rail, which serves engage and release the pinions. There are nine 
separate sections rack laid the last miles the Argentine 
approach the summit, ranging from mile miles length, 
and overcoming maximum grade per cent. the Chili side there 
are seven rack-sections only miles, which one section 
nearly miles long with average grade per cent. this 
way the valley approaches eroded mountain torrents have been 
taken full advantage of, without fear the inevitable cul-de-sac their 
head awaiting the engineer whose survey limited ordinary adhesion 
The train load across the mountain section the Transandine 
road limited 120 tons for one engine, three passenger coaches, 
and baggage car, small-size cattle trucks. 

The annual snowfall near the summit about feet per annum, the 
precipitation being naturally greater the Chilian side, where the westerly 
winds strike laden with moisture from the Pacific ocean. This small 
matter compared with the 30-foot fall which the Northern Pacific and 
Canadian Pacific railways have contend with the Rockies. Snow 
causes less trouble than mud-slides, where the treacherous rock decom- 
poses into slime springtime and shifts the whole track bodily down the 
side hill. But most all the permanent way engineers the Trans- 
andine dislike the vagaries the Mendoza river, whose tendency, like 
that most rivers fed mountain torrents and running through dry 
country, disregard each melting the spring snows the costly 
structures erected its flow, carving out irresponsible channels through 
the soft conglomerates massed upon its banks. 

The cost the Argentine section the Transandine railway has been, 
roughly, £2,000,000 for 100 miles, while the Chilian Government 
guaranteed interest sum not exceed £1,500,000 for the construction 
the miles the Chilian section. The total cost the 145 
miles the Transandine railway after ten years, when the permanent- 
way engineers have corrected and dressed the line their liking, will 
probably not far short £4,000,000. These figures, although their 
total has been unreasonably swelled delays construction and other 
financial difficulties, are enlightening guide those seeking data 
justify other Transandine projects. Their chief use lies showing the 
danger under-estimating costs construction and the necessity 
making large provision for unforeseen emergencies dealing with 
giant range like the Andes. 


Operation. 


Unlike the self-contained, transcontinental lines crossing from ocean 
ocean North America, the Transandine railway has only been rendered 
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possible the combination five separate undertakings. These lines 
are— 


Buenos Aires and Pacific, section Villa Mercedes, 428 
miles. 

Great Western, Villa Mercedes Mendoza, 220 
miles. 


Argentine Transandine, Mendoza the Frontier (summit), 
miles. 

=== Chilian Transandine, Frontier (summit) Los Andes, 
miles. 

State Railway, Los Andes Valparaiso, miles. 


The Transcontinental service over the first four lines worked under 
agreement the Buenos Aires and Pacific railway, the final section 
Valparaiso being operated the Chilian State Railways. The cost 
through ticket from Buenos Aires Valparaiso, first class, about £13 
10s. including sleeping accommodation, and the time occupied making 
the 888 miles from coast coast scheduled hours. 

the foregoing list the asterisks ****** indicate the broad gauge, i.e. 
feet inches while the mark the narrow gauge, one- 
metre (8°28 feet) lines. The Transandine railway, therefore, besides being 
subject the laws two different political states, has its full share the 
operating difficulties inseparable from through service over mixed gauges. 
The first these adverse factors will lessen the neighbouring Republics 
see and appreciate the advantage harmonious working. The second 
difficulty, the problem the gauges, destined increase with the years. 
Railroads are built nowadays rate hitherto undreamed of. 1909, 
Argentina alone 1098 miles new railroad were opened traffic. 
The permission given Argentina—and the same remark applies every 
South American republic—to cripple the lines communication within 
its borders building railroads different gauges economic blunder 
which has cost them more than any revolution. 
conditions, depreciated paper currency, vexed frontier questions are 
all capable adjustment. But the task rebuilding the railroads 
standard gauge throughout South America to-day financially impossible. 
Meanwhile, the waste, friction, and rivalry between the contending lines, 
their inability grant running rights assist each other with rolling 
stock critical seasons, and the expense needless transfers, 
petuated with each fresh construction. 


New Routes and Old. 


From Buenos Aires Valparaiso round the Horn involves sea 
journey some 3500 miles. The actual saving the Transandine railway 
between these two points distance 2700 miles, time eleven days, 
and cash about £20 for each first-class passenger. The immediate 
effect the opening the line has been, therefore, kill all first-class 
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passenger sea Valparaiso 
and Chilian ports which have 
local service with Valparaiso. This 
has resulted the amalgamation 
the Pacific Steam Navigation Co., 
which served the Chilian seaboard, 
with the Royal Mail Steam Packet 
Company, whose interests, being 
closely allied with those the Buenos 
Aires and Pacific Railway, benefited 
proportion those their com- 
petitors suffered. Thus have the 
premier passenger and freight service 
Buenos Aires and Valparaiso 
sea from England, well the 
transcontinental land 
tically under the control single 
requires very far 
vision foresee that the manage- 
ment will ultimately obliged 
put regular across the South 
Pacitic from Valparaiso Auckland, 
the same way that the Canadian 
Railway have placed liners 
the North Pacific Japan, 
order feed their Pacific terminals. 
The passage from Valparaiso 
Auckland 380 miles, which could 
running direct from Chili Aus- 
tralasia the more necessary since 
for voyage from 
Auckland Sidney to-day mail 
San Francisco Vancouver 

have already noted that the 
completion the pioneer line across 
the Andes has given marked stimu- 
lus other Transcontinental projects. 
The scheme revived for railroad 
crossing from Salta, 
Argentina, Antafogasta, Chili, 
the Andes being surmounted about 
latitude The formidable nature 
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the range this point will seen the cross-section taken from the 
geological section the last Argentine census. The total mountain sec- 
tion here would extend over some 400 kilometres, while the height 
the most practicable pass yet surveyed 17,000 feet above sea-level. 
more practical project that put forward the Buenos Aires Great 
Southern railway, for line from present railhead their Patagonian 
branch, the confluence the Limay and Neuquen rivers with the Rio 
Negro, the frontier line, some 335 kilometres west the confluence. 
surveyed present, the crossing aimed will probably the 
neighbourhood the Pino Hachado pass, where hoped that the 
Andes may surmounted altitude only 6000 feet. This survey, 
with which the railroad has been dallying for long time, will pushed 
definite conclusion within the year. This line will then join with 
the south Chilian State railway system, and uniting the ports 
Bahia Blanca and Talcahuano will make second effective short circuit 
the Cape Horn passage. 

The opening the Transandine road has already resulted speeding- 
mail and transit South America. With the new route 
now possible get from Hamburg Valparaiso days, 
follows 


Hamburg Genoa, rail, days. 

Buenos Aires, Italian mail, days. 

Buenos Aires Valparaiso, days. Total days. 


legitimate complaint the part the travelling public that 
Whereas twenty years ago was possible make the passage from England 
the River Plate days, the leading mail boats sailing from 
ampton now take days land their passengers. short time back 
bill the Argentine Congress proposing subsidy for vessels doing 
the round trip from Lisbon Buenos Aires within days, elicited the 
interesting statement from the leading mail steamers, English, French, and 
German, that they need not build any new vessel their fleet order 
earn the bonus. general quickening timetables from northern 
Kurope southern South America imminent. 

land the completed and projected Transandine railroads will tend 
indirectly stimulate also the building lines from north south, 
intersect the numerous tracks which already radiate, like the spokes 
wheel with Buenos Aires their hub, into the interior Argentina. 
Already these cross-country services are becoming more frequent 
serve the important springing mid-Argentina and Patagonia 
where the pampa emerge into the foothills the Andes. Eventually 
may look see parallel, the Atlantic side that splendid barrier, 
the great longitudinal railroad which being pushed the confines 
Chili. 
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NOTES THE JOURNEY THE ARPA AND AK-SAI 
PLATEAUS RUSSIAN TURKESTAN.* 


DOUGLAS CARRUTHERS. 


extreme south-western Tian Shan mountains, or, more strictly 
the plateau region lying between the main Tian Shan range 
and the Alai and Pamir groups, seems have received little attention 
from travellers. 

region, although orographically part the Tian Shan system, 
character resembles the Pamir plateau. made series 
wide open valleys which are situated high altitude, and are 
divided one from the other still higher ridges. every respect 
they are typical Pamirs,” the three main being the Arpa, 
Ak-sai and the Chatir Kuk These are walled the south the 
Kashgar range, and the west the Ferghana mountains. North- 
wards this plateau region hemmed the Jaman Davan and 
At-beshi ranges, and eastwards the Kok-Shal. 

plateaus are not particularly difficult access, but they lie off 
the main lines communication Central Asia, and routes cross 
them. The road from the Ferghana Kashgar passes the south, 
whilst the means communication between the Ferghana and Tian 
Shan lies the Narin river; and travellers from the Tian Shan 
invariably take the desert route. 

There is, however, Russian road leading from the town Narin 
northwards Tokmak, and road has been planned, and, indeed, partly 
constructed between Narin and Kashgar. was that route that the 
only previous British traveller cross the plateaus made his way. 
This was Mr. Macartney, the well-known British agent Kashgar, 
who 1908 journeyed from that town vid Chatir Kul and Narin 
Tokmak, and thence the post-road Tashkent. other previous 
travellers, mention might made Mr. Ellsworth Huntington, the 
American geographer, who covered certain portion the ground 
over which travelled, and whose valuable observations the climatic 
effects the Nomadic races Central Asia are recorded that most 
book ‘The Pulse long ago 1873 certain 
members the Forsyth Expedition” Kashgar got far the 
Turgart Pass and gazed down the Kul Basin, but were not 
permitted continue their explorations. 

July, 1908, set out from Andijan the Eastern Ferghana with 
two men and four horses travel over these plateaus. Passing through 


Map, 636. 


| : 
y 
e 
0 
a 
la 
ve 
to 
- 


564 NOTES THE JOURNEY THE 


Osh, Uskent, which the last bazaar Ferghana. Here the 
extremely rich and highly cultivated zone ends; the fields cotton and 
rice, the vineyards and poplar groves come abrupt finish, and 
beyond are rolling foothills leading higher ranges. Uskent 
fine old town, and bygone days must have been some importance. 
There are the remains large Minar, like the Minar Kitan Bokhara, 
only smaller scale. even said that the Khan Uskent used 
receive tribute from the town Kashgar. The foothill country 
east the Ferghana plain very fine corn land, and quickly 
being taken Russian emigrants. colonies these are 
settling the neighbourhood Uskent and making good use the 
land, hitherto only sparsely cultivated the natives. From Uskent 
got very fine panoramic view. seemed there was almost 
complete and unbroken line snow-topped ranges the north, east, 
and south. The range the east Uskent, called the Ferghana 
mountains, was that which walled off the Arpa and Ak-sai plateau, and 
over which intended travel. 

Routes from the rich plain the Ferghana over this range the 
Narin and Issik Kul region are many. these, the Yassi pass the 
easiest and safest, being passable with camels, but the Kurgart 
the north this the most direct for travellers bound for the Narin. 
and road being constructed over this pass Russian engineers. 
The Kurgart pass about 10,500 feet above sea level. The pass called 
Suok which leads from the source the Kara-Kuldja river over the 
Chatir-Kul plateau, and which tried follow, not possible for 
baggage animals, and ought not marked pass the maps. 
Another track some importance leads from Uskent the Tarz river 
and over the Kara Bel pass direct Kashgar. 

Leaving Uskent, followed the main Kara-Kulja, which fine 
river. flows through wide shingly bed, and not fordable with 
horses laden with baggage. Uskent rickety bridge spans it, for 
its waters are confined single deep channel, but some way below 
that town the river broken into many channels that can 
crossed, with even laden animals. Cultivation 
extends this river for about versts, and the Yassi valley for 
about versts; beyond this only few nomadic Kirghiz are met with. 
After three days’ journey reached the head the valley, and 
fell with twelve Kirghiz, who, mounted their shaggy ponies, 
were attempting pass over the range Chatir Kul and thence 
Kashgar. company with these nomads tried the Suok pass, but 
failed even get the headwaters the Kara Kuldja. After 
all horses had been down amongst the rocks, and had injured 
themselves, gave and returned, leaving the Kirghiz 
alone. But the following day they also came back, having failed 
cross the pass. Turning north the Sur-tash tributary, the pass 
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that name was tried and found comparatively easy. 
sheltered side-valley the western bank the Sur-tash river saw 
the first clump spruce that had seen nine months travel 
south-west Turkestan. other words, this was the extreme southern 
limit the Tian Shan forest-belt. 

From the top the Sur-tash pass, the Ferghana range, most 
instructive view was obtained over the plateau world the east. 
Below was the Arpa Pamir,” broad, undulating, grassy valley, with 
the Arpa river flowing through its centre. The Jaman Davan range, 
which borders the Arpa plateau the north-east, the north closes 
and joins with the Ferghana range, thus enclosing the plateau. The 
river cuts through this range deep-cut gorge, the course 
which still dotted the map, imaginary line. The Jaman 
Davan was extremely rough, barren range, seamed with labyrinth 
valleys, and apparently lacking every sort vegetation. 
(mly little snow capped the highest peaks. The Ferghana range 
itself was much more steeply graded the west than the east, and 
carried much less snow the west. 

The distribution flora the Central Asiatic ranges always 
remarkable and great interest. the Ferghana range, which runs 
south-south-east north-north-west, the south-western slopes are 
covered with luxuriant growth great variety. Indeed, nowhere 
south-west Turkestan have seen such heavy growth grass, 
flowers and scrub, especially height from 5000 feet 8000 feet. 
Walnut and birch trees grew the valleys, and there were little 
clumps apple and oak. Higher up, the juniper, pre- 
dominated, and, have recorded, few spruce trees managed 
exist. Above this, alpine pastures extended right the snow-line, 
there being very small area shale and rock. Compare with this, 
the north-eastern slopes the same range. Here was large area 
snow and shale, and total lack fuel and fodder. barren was 
that could scarcely find sufficient fodder for horses during the 
following six weeks the Arpa and Ak-sai plateau, and never 
find even enough scrub boil kettle with. 

regards animal life, ibex were seen close the Sur-tash pass, and 
wild sheep exist the neighbourhood the Suok pass. Marmots 
were, course, very numerous, and are interest, for these mountains 
seem the dividing-line between the ranges the red marmot 
Aretomys and Arctomys littledalei flavinus) and the brown 
marmot All over the Pamirs and Bokharan ranges, 
and indeed all the mountains lying the south-east the Ferghana 
range, and the south side this range itself, the red marmot 
the only representative its genus. But immediately one passes north 
and east over this range the brown variety takes the place the red. 
Ilowever, worthy notice that the Arpa platean saw the 
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red and brown marmots together, the ranges the two just over- 
lapped.* 

reaching the Arpa valley, followed towards the east-south- 
east, and journeyed for three days without seeing any signs human 
life. The nature the country was that high rolling plateau, 
high, indeed, that although was August, was constantly crossing 
the lower portions the snowfields that lie the Ferghana range. 
reaching the valley the Kara-Kul, which leads the Suok 
pass from the Arpa side, turned south, and followed the valley 
until found large encampment Kirghiz. nomads had 
apparently exhausted the pasture the open plateau, and now, the 
end the summer months, had retreated with their herds into the 
upper valleys close the snow-line, where alone they could find 
cient grazing for their flocks. was experience that August 
the plateaus were cropped bare the immense herds horses, 
oxen, and camels, the Kirghiz being then the highest that 
they ever reach the surrounding ranges, 

After several days spent this encampment, and some time being 
given hunting amongst the wild turmoil ranges that stretch the 
south, returned the Arpa plateau and passed over into the Chatir 
Kul basin. The watershed between the two basins scarcely notice- 
able. the Chatir Kul side the vegetation became more scanty, the 
ground appeared saline, and there was very little animal life, even 
marmots being scarce. But, spite this, there were good many 
Kirghiz camp around the lake. There were also many these 
nomads the move, driving front them immense herds 
cattle and horses, bound for the markets the Ferghana. The Chatir 
Kul basin bleak windy place, and the mountains that surround 
are barren and forbidding, and the lake itself does not look inviting. 
Chatir Kul situated 11,195 feet above sea-level. frequented 
great numbers wild-fowl, wild geese being very numerous, and 
there were also great numbers ruddy sheldrakes, and few waders. 
many places the shores the lake were boggy. 

this point journey ran short food, and order 
obtain flour found necessary all the way the Turgart pass, 
where there was small Russian outpost. return the plateau 
continued journey eastwards, and crossed, single day, over 
almost imperceptible watershed, into the Ak-sai valley. The Ak-sai 
plateau bordered the north the At-bashi range, over which 
there are two passes—the and the Bogashta—into the 
At-bashi valley. the south lie the high ridges the Kok-kia 


The specimens marmots which collected the Bokharan ranges and the 
Ak-sai plateau, has erabled Mr. Oldfield Thomas, the British Museum, classify 


some the marmots Central Asia, and name those mentioned above new 
species. 
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SHALE SLOPES IN THE FERGHANA MOUNTAINS AT 11,000 FEET ALTITUDE. 


SIDE VALLEY IN THE KASHGAR MOUNTAINS, SOUTH-WEST OF CHATIR KUL. 
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THE AK-SAI PLATEAU, LOOKING NORTH TOWARDS THE ATBASHI 


THE AK-SAI PLATEAU AND AK-SAI RIVER, LOOKING EAST TOWARDS THE KOK-KIA. 
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group, whence originate the most important tributaries that make 
the Ak-sai river, namely, the Terekty, Terek, and The 
Ak-sai plateau about miles long, and averages miles breadth. 
The plateau limited the east the ranges Kok-kia and Kok- 
shal, which close the plateau and hem the Ak-sai river, 
that has cut gorge through these ranges very much after the style 
the Arpa gorge through the Jaman Davan range. 

this season—the middle was scarcely any water 
the upper Ak-sai river, neither was there any water above the ground 
its tributaries, the Terek and Tekerek, but occasionally, the dry 
shingly bed the main Ak-sai, pools water appeared, which 
further increased running stream. The Kok-kia, however, held 
great deal water. the Ak-sai, noticed, there were great 
many Kirghiz encamped, both the plateau itself and also the 
secluded valleys the Kok-kia and At-bashi ranges. Now this seems 
remarkable, for the well-known Russian naturalist, Severtzoff, only 
informant this region, had made several allusions his writings 
the fact that the Ak-sai was not frequented many Kirghiz, and 
that consequence the wild sheep were very numerous there and easy 
shoot. was, course, some forty years ago. But the time 
visit, 1908, found that wild sheep had disappeared from the 
plateau, and were only found one safe retreat the Kok-kia 
range. The reason is, course, that the Kirghiz have increased, and 
great encampments them annually summer the Ak-sai 
Whether the Kirghiz had actually increased numbers, whether, 
preferring the Russian rule that China, they have come over the 
border from Turkestan, whether the cause general climatic 
change, cannot say for certain. belief, however, that the 
latter the true reason, for the low-lying deserts, owing desiccation, 
cannot support the same amount life that they used do, and 
consequence the higher grounds are being made more use of. 

The Kirghiz, who summer 11,000 feet the Ak-sai, winter the 
At-bashi and Narin valley, where they have permanent kraals for their 
flocks and there plenty The Kok-kia river, which ex- 
plored fairly thoroughly, has its source the large areas snow-fields 
which, even August, cover the highest parts the Kok-kia. The 
upper portion the valley immense secluded basin surrounded 
high ranges. This basin off from the Ak-sai, for the lower portion 
the Kok-kia river hidden deep immense gorge many miles 
long, that route can lead the valley. 

order reach the upper Kok-kia, left the Ak-sai plateau, and 
followed southern tributary, called the Kuldja-bashi, and climbed 
over small pass down into the Kok-kia basin. Here the Kok-kia was 
wide river, flowing through broad shingly bed, and broken into 
several streams. mile further down enters the gorge. 
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Upstream the main tributary the Kok-kia again hemmed 
gigantic ravines, through which man can pass. followed the Kok- 
kia and explored turn the main valley and its two eastern tributaries, 
The upper valley was totally uninhabited, but one two occasions 
met small parties Kirghiz, who had come over the passes from 
Chinese Turkestan. The main pass called Botmanak. These passes, 
however, are not difficult, for the water-shed mainly immense rolling 
shale-slopes, covered with wide snow-fields, and there are difficult 
passages steep climbs. two weeks was driven out 
this basin heavy snow, but returned each time and successfully 
followed the Kok-kia its source, where killed some fine speci- 
mens wild sheep. The country was one most abject desolation, 
where was forest nor growth any kind, except tufts grass. 
The whole region was, indeed, world shale and snow. 

The lower portion the Kok-kia basin, which was without any sign 
life first visit, was full Kirghiz return, which shows 
the remarkable mobility the nomads. that season they were busy 
shearing the sheep, and the women were making felt mats. 

The experiences have gained since amongst the nomadic Beduin 
have taught the many differences which exist between these two 
wandering peoples. Although they are very alike many respects, 
yet environment has caused important differences. Compare, for instance, 
the wealth the Kirghiz, who have fine country pasture their 
flocks in, with the poverty the Arabs, whose heritage the barrenest 
parts the world’s surface. And, again, natural result, the 
Kirghiz are milder and more open-handed, less fanatical, and gentler 
disposition than the Beduin. their life more easy and free from 
their struggle for existence not severe that the Arabs 
their herds are more numerous, and their pastures more rich, neither 
are they constantly harried hostile tribes. But the Beduin’s struggle 
for existence relentless; lives constant fear enemies, and 
always want water. Hence has become cruel and warlike. 

These Kirghiz encampments which found this season height 
10,000 and 11,000 feet, remain here only short time, for month 
the snows drive them down lower altitudes. The nomads then 
into winter quarters the warmer valleys the At-bashi and 
Narin, the Ak-sai being but summer pasturage. Even the former 
valleys, sometimes, the snows are severe that the Kirghiz lose large 
percentage their flocks. 

leaving the Kok-kia and passing across the Ak-sai plateau, 
found numerous other encampments the southern slopes the At- 
bashi range. This range was entirely devoid vegetation the south 
side. The passes over are the Tash-Rabot (12,900 feet), the direct 
route from Kashgar Narin, lying just the north-east Chatir Kul 
and Bogushta (12,500 feet), which crosses the centre the range. 


E KOK-KIA RANGE, 


LOOKING SOUTH, AND THE KOK-KIA RIVER IN FOREGROUND. 
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route over into the At-bashi valley led across the eastern spurs this 
range, had but very low and gradual ascent make from the 
Ak-sai. But the difference the scenery which bursts the 
view crossing into the At-bashi worthy record. had not seen 
tree, even shrub for six weeks, and during the last nine months 
Russian Turkestan had not come contact with anything that 
one could call but reaching the At-bashi valley suddenly 
came into view typical Tian Shan scenery. The hill slopes were 
covered with wealth grass and flowers. This was especially the 
case the northern side the range, and the slopes that 
border the valley the south, right its source. The southern 
slopes the ranges that border the At-bashi the north are less 
densely forested. reaching this forested region immediately came 
great wealth fauna, among which were the Siberian roe 
and the Tian Shan wapiti (Curvus 
songaricus), this being doubt their most southern limit. 

The At-bashi very fine river, unfordable its middle course, 
but has that peculiarity which most these rivers seem possess 
(much the convenience travellers), namely, pouring its waters 
some part its through gorge narrow that can 
spanned bridge. found native bridge rickety construction 
thrown across gorge not more than feet wide, through which the 
whole At-bashi river forced its waters. Once its northern bank, 
followed easy track, over low col, into the Narin valley, where 
rested for few days the small Russian town Narinske. 

The At-bashi valley much like the Ak-sai, but situated 
lower altitude. composed broad, open steppe, through which 
runs the At-bashi river, the ranges the north and south rising 
suddenly from the floor the valley. This is, have said, much 
used winter-resort the Kirghiz. found many kraals mud bricks 
used for the herds, and few little mosques built over the graves 
Kirghiz chiefs. This gave the valley more settled appearance, unlike 
the Ak-sai, which true land.” Familiar objects dotted 
the hillsides, the shape haycocks, for the heavy growth these 
valleys supplies the winter fodder for the flocks and herds. The summer 
the busy season for the Kirghiz, for then that they all their 
work but the winter they form large encampments such valley 
this, where there ample firewood, and little but indulge 
hunting and falconry. the road from the At-bashi the Narin 
valley found that nearly all the water was saline, and there were also 
treacherous bogs, which, several occasions, horses fell foul of. 

South Narin, again got the road which being constructed 
Kashgar, the Kashgar end which had seen near the Turgart pass. 
was well engineered, and capable being used for wheeled 
so, completed, will, doubt, great service. Narin itself 
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quite small place, but with fairly large garrison Russian 
soldiers. The most striking thing that noticed here was the pitiable, 
but inevitable result that civilization has the Kirghiz. the 
bazaars noticed fine specimens this, one the most healthy races 
the world, degraded and ruined health the use alcohol. 

leaving Narin route lay down the valley for about miles, 
through land more less cultivated. the way crossed another 
remarkable gorge, through which the At-bashi and Kara-kein rivers, 
together with all their tributaries, force their combined waters before 
their junction with the Narin river. The gorge but feet across, 
and many places the rocky walls are not feet apart. 
bridge which only paces wide, although good 100 feet above 
the foaming torrent, which rushes through this narrowchasm. Between 
the tributaries At-bashi and Terek, the Narin valley contains some 
growth, and there are patches cultivation. But west the Terek 
very barren, and only along the river there jungle scrub. 
The northern slopes the Jaman Davan now burst into view, 
appear sterile the north they are the south. 
reaching the Alabuga river, followed and got into very broken 
and barren loéss country. There are two three little settlements 
this valley, and certain amount grain grown. 

nearing the Ferghana mountains again, noticed many caravans 
the move, long trains Bactrian camels laden with felt, and large 
herds horses and sheep, hastened their owners, for the winter was 
approaching, and the passes would soon closed. this traffic was 
bound for the bazaars the Ferghana. crossed the range the 
Yassi pass, over which there quite good route, there being few 
rocks, and the actual pass only about 9000 feet. fell with 
caravan sixty camels, and accompanied them over the pass, noticing 
the extraordinary ease with which they could accomplish it, although 
heavily laden. From the crest this pass was distance down into 
the Ferghana, route following along the Yassi valley. Dropping 
down from the mountains, one soon enters the regions cultivation. 
The hills, which are well clothed with grass and scrub, were this 
season dotted with innumerable haycocks, and the valley itself was well 
cultivated with maize and clover. 

passed again through the town Uskent, and crossed the Kara- 
kuldja just below where the Yassi river joins it. The river has here 
been dammed wonderful way, and very large proportion the 
water carried otf for irrigation purposes. 

the end September rode into Andijan and continued the 
journey railway, headquarters Samarkand. 
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THE RANGES THE KARAKORAM. 
ARTHUR NEVE, F.R.C.S.E. 


EvEN the great Karakoram peaks themselves seem follow two align- 
ments.” writes Colonel Burrard his masterly monograph the 
mountain ranges Asia. 

points out that there are two Hindu Kush ranges, which are the 
westward continuation the Karakoram and that there 
rear the Karakorams marked water-parting crossed the west 
the Shimshal and other passes and the east the Karakoram pass. 
Some the explorations the last year two throw more light upon 
this problem, though one cannot consider sufficient permit any 
dogmatism the present time. The most striking new fact that the 
great glacier from which the Nubra river flows, some miles length, 
and lies geotectonic trough, with very lofty range its north, 
which there are peaks over 25,000 feet height, and one, Teram Kangri, 
probably over 27,000 feet. 

There remains terra incognita, great extent, the west this, 
and then there comes the now well-known Baltoro glacier, lying similar 
trough. Looking the map see that where the Baltoro river 
bends south, the Biafo glacier occupies broad valley passing north-west, 
beyond which the great Hispar glacier. short, there are these four 
great glaciers almost line stretching from Nubra Hunza, distance 
nearly 200 miles. point would straight line from the snout 
the Siachen glacier Nubra Hunza more than miles from one 
other these four glaciers. 

Another parallelism noted further north where the Shimshal 
glacier upper Hunza almost line with the Oprang valley, which 
the upper portion direct line with the upper Siachen glacier. Beyond 
this, the north, there the great trough the Yarkand river, bounded 
the Kwenlun mountains while the south are the flanking valleys 
the Saltoro Hushe, representing minor trough, then the Shayok, and 
the Indus, the upper portion which from Skardo line with the 
Shigar, Basha, and Chogo Longmo. These valleys correspond recognizable 
mountain folds. 

section taken from point 76° E., 35° the north-east (see 
No. 3), first cuts the Ladak range, then lower range between the Shayok 
river and the Saltoro, then comes mass granite mountains, through 
which the main streams cut their way very deep narrow gorges. This 
range was formerly regarded the water-parting the Indus, and marked 
the frontier but beyond the broad trough the Siachen glacier, 
and then the great ridge which Teram Kangri the culminating peak 
which the basin the Yarkand river. that this line 
recognize four definite crustal folds, emphasized structural differences. 
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That the north the true Karakoram going beyond the Karakoram 
pass far the east into Tibet (Hedin). the west, from Teram Kangri 
passes Gasherbrum with dip about 20,000 feet between the Siachen 
glacier and the head the Oprang valley the point marked Young- 
husband’s Saddle map. From Gasherbrum the 
ceeds north-west and the next dip the Mustagh pass, 18,000 
after which again very lofty range, with the Biafo and Hispar glaciers 
the south, and the Shimshal the north. But bifurcation the 
range goes more north, and then west, where the 
Mintaka and other passes. The Hunza river flows tremendous 
few miles north Hunza the path Gulmit, and the snowy range 
appears again the west side the gorge, continuing towards 
mountain Yasin and then sweeping round the south-west. 

may asked whether the Aghil range (Younghusband) may not 
stratigraphical relation with the Shimshal Mintaka section the northern 
Karakorams above seems likely, but definite answer can 
yet given this point, nor upon the eastward continuation the 
Aghils, which may bifurcation the main range. 

wish draw attention the somewhat herring-bone arrange- 
ment the transverse river valleys either side the Karakorams 
for while the main rivers, the Indus, Shayok, and Yarkand, flow south- 
east north-west, the rivers the north flow north-west and those 
the south south-east, both sides tending make acute angle with 
the main river they join. This may due either the original transverse 
mountain folds not having been right angles the general axis the 
Karakorams, possibly the early channels having been cut Tertiary 
pre-Tertiary times when the Indus and Yarkand river may have flowed 
south-east the Tibetan ocean. has remembered that the central 
range the Karakorams chiefly granite, and was probably raised ages 
before the northern Karakoram, which are largely limestones, emerged 
from the sea. Lydekker’s geological map indicates considerable area 
Carboniferous and Jurassic limestones the Changchenmo and Dipsang 
regions, extending north-west and crossing the Shayok the direction 
the northern Saser peak. No. probably this belt which 
traced across the head the Remo glacier Teram Kangri. 
observations show that the strike limestone crosses the upper Siachen 
almost from east west, and that the moraines from Cornice peak are 
white and grey marble. The Duke the Abruzzi’s expedition also 
showed that Gasherbrum and Hidden peak are limestome masses, 
are almost certainly the same series. There are 
well orographical grounds for differentiating the 
from the great central granite mass which extends from the Saser 
Nos. 41, 55, the east, Rakaposhi mountain Hunza, the 
west. This great mass considerable width. well great height. 
and needs more detailed mention. 
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The northern limit the Saser group may taken probably close 
beyond No. 52, which have personally observed light grey and 
pink granite. The southern represented the peaks Nos. 41, 55, 
(see section No. 4). This gives width over miles. the Bilaphond 
the limit most definite. the south side the upper Saltoro valley 
are continuing the Chulung, and the south side the 
Rgyong towards Nubra; while the north side the granite continuous 
the Siachen, approximate width miles. the junction the 
Saltoro and the Hushe there the same sharp demarcation once the 
granite and the mountain mass. the north, Masherbrum granite. 
there again width about miles. These great rivers cut 
through this central Karakoram, define name suggested 
Colonel Burrard, this Masherbrum range. 78° 15’ marked 
the sharp angle the Shayok river, beyond which may traced 
the north the Pangory lake, where becomes the Kailas range.* 

The Nubra river cuts diagonally through the entire breadth the 
range, gorge which, from Aranu Siachen, about 6000 feet deep, 
with peaks over 23,000 feet high, only miles distant either side 
(34° 50’ 35° 20’ N.). The Bilafond trough sections the range from 
35° 10’ the Saltoro pass, 35° 23’ N., 76° 50’ E., overhung either 
side K", which the highest over 25,000 feet. 

The Kondus gorge, 76° 35’ E., 35° 12’ N., even more striking, its 
portals guarded the Saltoro spires, vast, smooth-faced granite slabs 
rising sheer 10,000 feet from the river Dumsum, and culminating 
stupendous pinnacles and peaks from 21,000 23,000 feet high. This 
valley requires glacial exploration, the topography certainly incorrect 
regards the relation the Dong-Dong glacier 

theoretical grounds very doubtful the main Kondus glacier 
originates mapped far north 35° 42’: appears more likely 
that the crest line the Masherbrum range runs nearly due east towards 
Bride peak, and then curves the S.E. and and that the area 
35° 35’ 35° 40’ and 76° 43’ 76° 53’ really the head the 
Siachen glacier. This remains seen. any case, there may 
some dips the crest similar the Saltoro pass, the head Kondus 
Sher-pi-gan. 

The next great gap the range the gorge the Baltoro river 
below Askole, beyond which the south the Biafo-Hispar glacier the 
mountains again attain great heights Rakaposhi near Gilgit. But 
while the crest line preserves great altitude from the Nubra the Baltoro 
valley, the minor valleys cut the wide lofty granite mass into blocks con- 
taining very many peaks, literally scores, over 20,000 feet high, few 
which have been trigonometrically fixed. Those few are mainly, would 
expected, along the southern border the range, and one who only 


Burrard, Hayden, 94. 
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knew the country from the map might tempted unite these summits 
line tending N.W., and thus define another mountain fold. 

The third fold range almost insignificant comparison with the 
other three but can clearly seen whether the spot the map 
stretching along the north the Shayok, from the Nubra junction and 
right across the mouth the Hushe the Thalle La. 
rocks, schists and slates, vari-coloured, with some trap. might called’ 
the Saltoro range. The same strata may seen the east the Nubra 
valley but are more evidence the south side the upper 
there blending with the Ladak range. 


DIAGRAM or THE RANCES oF 
NORTH KASHMIR 


North Karakoram 
. Central Karakoram or 
Masherbrum -Saser range 
. Saltoro range Statute Miles 
. Ladak range 


The fourth range the Ladak range. not personally know this 
east Leh, and any case has been well described Burrard (Burrard 
Hayden, op. cit., pp. The noteworthy point its relation 
the Indus river. For the first 180 miles from its source the Indus flows 
along the trough north the Ladak range and parallel Near Thangra 
north Haule bends right angles, cuts across the range and now 
flows for 300 miles along the south flank the Ladak range.” But the 
state, the very high authority Godwin-Austen, that 
shortly before its junction with the Shayok, the river passes back across 
the range its original side,” and footnote 171 states that the 
yorge near Skardo where the Indus breaks across the Ladak range, said 
run between precipices 14,000 feet sheer: see article Indian Imperial 
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Gazetteer,’ first edition” (probably Cuningham). journey last year 
along the Indus valley, devoted special attention these two statements, 
and forced challenge them. Between the junction the Suru river 
and Skardo, the ranges either side seldom exceed 18,000 feet, and few 
peaks within miles the Indus attain over 16,000 feet, that the gorge 
is, the utmost, 8000 feet depth (the Indus being 8000 feet above the 
sea). only below Rondu towards the great knee above Bimji that 
such gorge 14,000 feet possible about 35° 30’ and 75° 
And there even exceeded, for the river 5000 and eight miles 
the north towers Mount Haramosh height 24,270 feet, while there 
are peaks 18,000 and 19,000 feet the south side. This gorge indeed 
colossal, but miles west the alleged gorge above Skardo. ‘The 
other question, that the Indus river cutting through the range, 
simply settled. Undoubtedly does cut through from north 
78° 50’ E., above the junction the Haule river, but point 
west this does more than cut through the flanks the Ladak 
range, which mainly granitic fold, with average height 
10,000 feet above the river. 25’ the Indus comes into close relation 
with the north Zanskar range its left bank, and for considerable 
distance much its trough may regarded cut into the flanks that 
range. Indeed, seems possible that previously the Indus may 
flowed the northern side the somewhat isolated hillocks which now 
fringe its banks, and that the great plateau deposits Phyang, Bazgu 
and Timisgam have filled its former bed. Anyhow 
that about 77° 10’ the strike diagonally from 
N.W. across the and these slates and schists, with some 
limestone, which are found 76° 15’ E., near Tarkutta, re- 
crossing the Indus from right left, from W., the river there 
turns north. true also that for nearly ten miles Khartaksho the 
strike similar, but each bend the river the west the strike again 
diagonally towards the right bank. great portion the Ladak range 
appears cross, but continues the wild tumultuous gorge 
which the Shayok cuts its way between Dowani and Kuru E.). Beyond 
this the features the range are indistinct; blends partly with the 
Saltoro range the Thalle (the Kashomal mountain partly lime- 
but again, beyond the Shigar river, the fold well defined, and 
reaches culminating point Mount Haramoush 75° 

appears that the north Zanskar range which, throughout 
this 300 miles, forms the left bank the Indus. Enough not known 
the ranges west the great bend the Indus Darel and Upper Swat 
attempt trace the relation the Zanskar and Ladak ranges beyond this 
point, where there are intricate orographical problems solved. 

conclusion, should like express great debt Colonel 
most suggestive and masterly treatment the subject. remarkable 
that should have indicated with such foresight the probability peaks 
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the first magnitude being found the region the Siachen. have 
followed him some extent treating the way the great rivers Shayok, 
Nubra and Baltoro cut the Karakorams into blocks. some may 
seem doctrinaire mark off the Nubra-Saser range from the Kara- 
traveller whom the whole region familiar usually travels 
along the valleys, and apt think the main ranges running parallel 
and between the valleys, just the cartographer apt let the rivers 
dominate the shading. But the climber who sees vast districts spread 
out below him, and whose attention naturally specially directed the 
heights, noticing the general direction and the class rocks while 
endeavouring trace lines approach the ridges and peaks which have 
baffled his predecessors, gets wider outlook, which, its turn, needs 
corrected the more precise working scientific 
needs highly trained geologist interpret the complexities the often 
inverted folds these great wrinkles the Earth’s crust, rendered still 
more intricate intrusions gneiss and trap. The amateur can, never- 
theless, render some assistance careful observation. the range 
classification have adopted seems too schematic, can only plead that 
working hypothesis founded some personal knowledge the 
districts from Hunza Nubra. have crossed the Nushik pass, the 
Thalle La, the Chorbut and the Saltoro-Bilaphond, and have twice climbed 
over 20,000 feet the Nubra-Saser range. photograph taken 
1908 the head the Manzathang glacier actually shows the lofty 
peak Teram Kangri, which Captain Oliver and then assumed might 
see what expect see, and these mental pre- 
suppositions which too often hinder our discovering that which lies before 
our eyes. join with others tribute the work done Messrs. 
Johnson and Ryall and Colonel Godwin-Austen the Survey fifty years 
ago, which has been the basis the work all subsequent explorers 
the and wish express indebtedness friend 
Dr. Longstaff, travel with whom education clear-headed con- 
ception mountain problems. 


THE ISACHSEN SPITSBERGEN EXPEDITION.* 


Norwegian expedition under Captain Gunnar Isachsen returned 
September last Christiania. The expedition consisted fifteen 
members and worked five parties, the leaders being, besides the chief 
the expedition, Captain Isachsen—Messrs. Hoel and Holtedahl, geolo- 
gists Lieut. Staxrud and engineer Koller, topographers. The Norwegian 
Government placed the navy transport vessel Farm, Captain Hermansen, 
the disposal the expedition. 

The expedition left Hammerfest June 22. The 24th the same 
month was spent the east side Bear island, where new bay was 

Communicated Captain Gunnar Isachsen, 
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surveyed and mapped. From Bear island the expedition proceeded 
west-north-west long. Greenwich, and from there east-north- 
east the south cape Spitsbergen, taking two sections temperatures 
and water samples. This was done order get some knowledge 
the Spitsbergen-Atlantic current (the Gulf Stream), which has been very 
little examined this part the Norwegian sea. The expedition then 
continued the west side the great island, Prince Charles Foreland, 
returning the east side order complete the topographical work 
begun 1909. From here the expedition went down Green harbour, 
where met the motor-sloop Laila, which was chartered the expedition 

July all the parties the expedition were work. Captain 
Isachsen proceeded into the interior across the Crown glacier King’s 
bay. partly surveyed and mapped the region between St. John’s 
bay, King’s bay, Ekman bay, and Wood bay. Amongst other mountains, 
twice climbed the high Diadem peak, 4212 feet, which has been 
previously ascended Sir Martin Conway. The party returned 
King’s bay July 25. 

During the same time the Staxrud and Koller parties completed the 
triangulation Oscar II. Land, the base measured the expedition 
Prince Charles Foreland 1909. Mr. Staxrud also surveyed and 
mapped the region between Ekman bay and St. John’s bay, traversing 
the land between Ekman bay and King’s bay. After July the 
close the expedition Mr. Staxrud surveyed the south side the Ice 
fjord, towards Bell sound. 

During August Messrs. Isachsen and Koller finished the map between 
King’s bay and Wood bay, from the north. The work has been done 
photogrammetric methods, almost the same manner Captain 
Isachsen the expedition fitted out H.H. the Prince Monaco 
1906 and 1907. takes long time compile the maps according 
this method, will some time before the material worked through 
and the maps are published. The expedition brings home, only this year, 
more than 2000 views. The expedition has specially mapped and sounded 
six bays (ports), which two were never known before. King’s bay and 
the whole the long Foreland sound were sounded over, and the problem 
navigation this 50-miles-long channel has thus been solved. 

addition the two oceanographical sections above mentioned, the 
expedition has carried out the one the west the southern 
end Prince Charles Foreland, and one the west the northern end 
this island long. Greenwich, one west Magdalena bay, 
one the north-west Amsterdam island, and one the north Norway 
islands, the northern side Spitsbergen. complete series 
meteorological observations have been carried out all the time, including 
surface temperatures the sea every hour, well samples water. 

The geologists have completed the work commenced 1900, and 
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surveyed and mapped. From Bear island the expedition proceeded 
west-north-west long. Greenwich, and from there east-north- 
east the south cape Spitsbergen, taking two sections temperatures 
and water samples. This was done order get some knowledge 
the Spitsbergen-Atlantic current (the Gulf Stream), which has been very 
little examined this part the Norwegian sea. The expedition then 
continued the west side the great island, Prince Charles Foreland, 
returning the east side order complete the topographical work 
begun 1909. From here the expedition went down Green harbour, 
where met the motor-sloop Laila, which was chartered the expedition 

July all the parties the expedition were work. Captain 
Isachsen proceeded into the interior across the Crown glacier King’s 
bay. partly surveyed and mapped the region between St. John’s 
bay, King’s bay, Ekman bay, and Wood bay. Amongst other mountains, 
twice climbed the high Diadem peak, 4212 feet, which has been 
previously ascended Sir Martin Conway. The party returned 
King’s bay July 25. 

During the same time the Staxrud and Koller parties completed the 
triangulation Oscar II. Land, the base measured the expedition 
Prince Charles Foreland 1909. Mr. Staxrud also surveyed and 
mapped the region between Ekman bay and John’s bay, traversing 
the land between Ekman bay and King’s bay. After July the 
close the expedition Mr. Staxrud surveyed the south side the Ice 
fjord, towards Bell sound. 

During August Messrs. Isachsen and Koller finished the map between 
King’s bay and Wood bay, from the north. The work has been done 
photogrammetric methods, almost the same manner Captain 
Isachsen the expedition fitted out H.H. the Prince Monaco 
1906 and 1907. takes long time compile the maps according 
this method, will some time before the material worked through 
and the maps are published. The expedition brings home, only this year, 
more than 2000 views. The expedition has specially mapped and sounded 
six bays (ports), which two were never known before. King’s bay and 
the whole the long Foreland sound were sounded over, and the problem 
navigation this 50-miles-long channel has thus been solved. 

addition the two oceanographical sections above mentioned, the 
expedition has carried out the one the west the southern 
end Prince Charles Foreland, and one the west the northern end 
this island long. Greenwich, one west Magdalena bay, 
one the north-west Amsterdam island, and one the north Norway 
islands, the northern side Spitsbergen. complete series 
meteorological observations have been carried out all the time, including 
surface temperatures the sea every hour, well samples water. 

The geologists have completed the work commenced 1900, and 
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new work was started and completed. the end July, Mr. Hoel 
made sledge journey the mountains the east Cross bay—Plateau 
Isachsen—in order study the extent the granite, and the tract 
land both sides the Monaco glacier. Afterwards Mr. Hoel Liefde 
and Bock bay specially studied and collected fossils the Devonian 
stones here met with also tried determine their boundary towards 
the older formations. Mr. Holtedahl worked during the first days 
July the eastern side the Foreland sound (channel), completing the 
work the previous year. From July made sledge journey 
into the interior, north-east and east King’s bay, order investi- 
gate the geological structure the mountains this region. During the 
rest the month the peninsula was explored, where, among 
other things, the boundaries the Tertiary coalfields were determined 
August Mr. Holtedahl worked chiefly the east side Wood bay, 
where the so-called Grey Hock formation was closely investigated and 
age fixed with reference the Red Sandstone. 

interesting discoveries made the expedition should mentioned 
layers lava the high peaks east Wood bay, the age 
considered placed previous the Ice age. Layers lava and 
remains have also been found the west side Wood bay. 

Specially interesting also the discovery extinct and 
hot springs Bock bay, branch Wood bay. The volcano, which 
built lapilli (fragments rock) and cinders, situated the west 
side Bock bay, lat. 78° 28’ and long. 13° Greenwich. 
The cone itself formed very regularly and very like the tops Vesuvius 
Etna, only with the exception that the loose stones (boulders) the 
Italy are more slaggy, while the great stones here chiefly 
consist olivine, the small ones (lapilli), according the structure, 
shape, and size, resembling those lopilli that cover Pompeii. The 
situated one the sides fjord which, together with the way 
has been built up, shows that younger than the Ice age, its eruptio. 
being the Quaternary period, and after the formation the 
The cone, consisting stones ejected and crowded together, lies isolated, 
and cut through layers strata larva. The cone reaches 
height about 1650 feet. The juts the vicinity north- 
south running fault, which forms the boundary between Devonian sand- 
stone the east side, and mica-slate and layers limestone intersected 
granite the west side. 

The hot springs, eight all, are situated straight line, two 
north-north-westerly direction from the volcano, and the other six 
greater distance south-south-east the bottom Bock bay. They are 
all situated very little height above the sea. The water the 
springs has surface temperature Fahr. The water the 
northern springs flows out lime-tuff, deposited the springs them- 
selves the shape cones, having large diameter but only the height 
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few yards. The six springs the south the head Bock 
bay are the most interesting. couple them have large flow 
water, and the single spring may consist series basins lime-tuff 
arranged steps. They resemble altogether the pictures the famous 
springs New Zealand and the Yellowstone Park North America. 
The basins are not large, often only few yards across, but very beautiful 
with stalactites, and looked they had been artificially made. some 
the springs the number basins very large; they may counted 
scores, and, the small ones are included, hundreds. Gas-bubbles 
are continually rising from the bottom. That some subterranean action 
going evident from the noise heard every now and then 
from the springs. Both 1909 and 1910 measurements have been made 
the motion the large glacier Cross bay. 

The expedition brings home great quantity fossils and specimens 
rock, which are now going examined. the way home the 
expedition repeated some the oceanographical observations made 
outward bound, order study the changing the current. 

The ice conditions during the whole time have been very 
but spite this the entire plan the expedition has been carried 
out. The expedition was several times caught the ice, for instance 
Wood bay, where the pack closed the bay just when the expedition had 
entered, but opened when the work here was finished. Bell sound was 
blocked ice towards the end August; two hunting sloops are 
now there, frozen up. The weather was very fine until the middle 
but afterwards there was scarcely one clear day the western 
part Spitsbergen. 
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EXE AND ITS TRIBUTARIES. 


THE 


daily observations the five gauges the Exe, Creedy, and Culm have been 
maintained since the date the last report, and again our thanks are due Mr. 
Charles Gray for uninterrupted record Silverton. Records the passage 
all important floods have.been kept the gauge Mr. Tracy’s Fishery near 
Dulverton, but the observations furnished from the gauges lower down the river 
are not complete might desired. This partly arises from the fact that 
few the observers are able visit the except for the purpose the 
daily observation, without interruption their proper work, The results the 
gaugings are dealt with Mr. MacKenzie his Note Discharges. 

regards analyses the water, Prof. Lewis reports that, his great regret, 
pressure other work has prevented his making the observations which 
contemplated, but that hopes obtain some systematic results during the 
coming year. unforeseen difficulty arose getting good samples flood- 
Several times sent out Brampford Speke get samples immediately 


Research Department, June 16, 1910, 


582 THIRD REPORT PROGRESS 


after rain, but every case the river had run down and cleared itself before the 
samples could collected. The following results were obtained 1909 


Tue Exe SPEKE. 


Gauge-reading. Parts per 100,000 of 
ft. in. suspended matter. 


The measurements the Exe basin are approaching completion. Mr. Elton 
reports that all measurements the geology are finished, but that 
add the areas occupied the various formations, and also the separate basins. 
The inter-contour spaces are being measured Mr. Carter, who reported 
May that about two-thirds the Exe basin had been measured the 
scale, comprising all the contour-lines within the basin five maps. Owing 
serious illness, Mr. Carter has been compelled suspend the work. 


NOTE THE EXE DISCHARGES. 
MACKENZIE. 

last report mentioned that the measured discharges the Exe Bramp- 
ford Speke were sufficient plot discharge curve for all gauges feet. 
have two gauges this site, and during some the floods, readings both gauges 
were recorded, and these have enabled determine the rugosity 
the river this point. coefficient rugosity depends the actual condition 
the channel, and this does not appreciably vary with the depth the river, 
follows that the value the coefficient should fairly constant whatever the 
discharge, the assumption that the recorded discharge-observations are correct. 
have worked out the value the coefficient for five separate threc 
give value one, value 0°0305; and one, value 0°031; and the 
higher values the coefficient correspond the higher gauge readings. must 
noted that the discharge inversely proportionate the value the coefficient, 
other conditions being equal. These computed results are satisfactory. normal 
gauges the river flows self-formed channel with smooth bed and side slopes; 
flood gauges part the channel has grass and other undergrowth, and the increased 
friction results less favourable coefficient rugosity. values the 
correspond Kutter’s classification good regime, and this 
theoretical description borne out the clean-cut regular section the Exe shown 
the diagram (Fig. 1). 

From the value the have worked out, the surface slope method, 
discharges the Exe for gauges higher than those for which have actual dis- 
charge measurements; and the discharge curve have plotted based actual 
measurements feet, and surface slope calculations 9°0 feet (Fig. 2). 
The curve differs slightly from actuals and 5-feet gauges; the explanation 
probably that the measured discharge was slightly too great, and this 
affects the calculation based the measurement. With thes¢ 
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exceptions the curve agrees wonderfully well with actuals, and have accepted 
the basis our discharge records. 

the data arrived explained above, have worked out the daily discharge 
the Exe Brampford Speke from January 1907, the end May, 1910. 
The computed portion the curve not often required; during the forty-one 
months referred to, the river was higher than feet twenty-nine days only. 

may noted that the minimum discharge was cusecs August 15, 
1909, and the maximum discharge was 3635 cusecs December 
last discharge believed represent flood about foot lower than the record, 
which would give discharge about 4400 

addition the daily discharges, have worked out the discharges nine 
floods from gauge readings taken intervals one hour. 

For the other gauges the Exe still awaiting data sufficient work out 
discharge curves similar the Brampford Speke curve. latter may 
possibly require modification later on, but for the present represents the result 
all observations date. The soundings which the cross-section based 
were taken some three and half years ago; advisable check these taking 
new soundings, though not anticipate any marked alteration the bed the 
river. 

During floods the Exe have gauge readings three points taken 
intervals one hour, the object being trace the passage the flood-wave down 
the river. have plotted some these records, and they are interesting. 
the flood reaches its maximum night, the exact time generally lost; have 
therefore plotted those floods only which leave little doubt the actual time 
high water. The gauges are situated Exebridge; Brampford Speke, 223 miles 
below and Exeter Quay, miles below Brampford Speke. The 
diagrams represent gauge readings only, and not discharges, and the gauge zeros 
are not connected any have not necessarily plotted the gauge readings 
from the same datum line. 

These records are not sufficiently numerous give any accurate idea the 
behaviour the flood-wave—as accumulate more records shall arrive 
definite results; but for the present one two points interest may noted, 
What very apparent all the diagrams the rapidity with which the Exe rises 
and falls. 

the diagram Fig. No. the record moderate flood 1566 
cusecs Brampford Speke. The river rose inches Exebridge hours, and 
fell inches hours, Brampford Speke the rise was inches hours, 
and the fall was inches hours. Exeter the rise and fall are similarly well 
marked, though less abrupt than the higher reaches. High flood noted 
Exebridge a.m.,at Brampford Speke a.m., and Exeter Iam 
doubtful the Exebridge time, the maximum gauge, doubt, was 
but probably the water-level was only slightly lower for some hours previous. 

Fig. No, shows flood the same magnitude Fig. No. and the 
flood-crest took hours traverse the miles between the gauges. 

Fig. No. peculiar; shows high flood Exeter and Brampford 
Speke, 2414 cusecs the latter point. the upper portion the valley there was 
flood; the river Exebridge was quite normal. rain-gauge records will 
probably explain why the flood was confined the lower portion the valley. 
The Culm and Creedy were also high flood the same time. 

Fig. No. the converse Fig. No. exceptionally high flood occurred 
Exebridge October The river rose inches hours. This was due 
heavy rainfall, amounting inches during the first fourteen days the 
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month. Brampford Speke the river rose inches hours, and these sudden 
rises were followed sudden falls, particularly Exebridge. Although the flood 
the upper reaches was very intense, was short duration, and the effect 
the Exeter gauge was rise inches only, and the gauge reader there did 
not record hourly readings. The maximum gauge Exeter was feet inches, 
and much smaller flood the upper reaches, but longer duration, raises the 
Exeter gauge feet and over. 


FLOOD GAUGES THE RIVER EXE. 


HORIZONTAL SCALE ‘2 INCH = 24 HOURS. 
VERTICAL SCALE ‘2iINCH= 3 FEET. 
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Fig. Nos. and show two very high Exeter and Brampford Speke. 
Fig. high water Exeter hours later than Brampford Speke, 
inch Brampford Speke a.m., which coincides with the time high 
water Exeter. This was probably caused wave passing down the river when 
the gauge was read; the time arrived Exeter the river was falling, and its 
effect was check the fall the river, shown the diagram. 

The general conclusion drawn from the diagrams that the flood takes 
hours pass from Exebridge Brampford Speke, and hours more reach 
Exeter, but these figures are very and subject alteration when have 
more complete data. 

have not yet plotted any flood-gauges the Culm and Creedy, but hope 
later on. 
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THE INVESTIGATION RIVERS. 


THE MEDWAY. 


The observations the Medway have been interrupted several times. 
exceptional flood October submerged the upper gauge, although, result 
careful inquiry, the clockwork was placed what was believed safe height 
above the river. The record therefore lost, and some days were occupied 
cleaning the clock. Several interruptions were due also breaking springs, 
wires, etc. Some the pencil which caused indefiniteness the line 
traced upon the charts, were found Mr. MacKenzie and Dr. Owens due 
the communication between the gauge-well and the river being free 
admit wind-waves. This has been remedied. The gauge-records, far they 
are available, are dealt with Mr. MacKenzie his Note Discharges. 

periodical examination the water has been made Mr. Fitzgerald. 
The results obtained show that the proportions suspended and dissolved matter 
vary inversely. Thus October 16, 23, and the suspended matter increases 
while the dissolved matter decreases, the two approaching most closely the 


28th, when there was flood. December another flood occurred, and again 


sudden rise suspended matter accompanied diminution dissolved 
matter. Through April and May this relation still more 
was not unexpected, and may attributed the volume the river being raised 
during wet weather the direct influx rain-water, while during dry weather 
the flow maintained more largely spring-water. The same result has 
been observed the case the Severn water, but different explanation 
suggested Dr. Woollat and Mr. Marshall (pp. 594, 595). 

Mr. Dann, reports that his measurements upon maps included 
the Medway basin are fast approaching completion, and full report will ready, 
promised last year, January. the quarter-sheets the 6-inch 
Survey series, geologically coloured, sixty have been measured with the planimeter 
order ascertain the areas permeable and non-permeable rocks. not 
possible draw any conclusions nor publish any results until the whule have 
been completed, and, owing the exceptionally bad weather last summer, but 
little progress was made the accurate plotting-out, the ground, the water- 
shed. ‘The eastern part, from Rotherfield, near Crowborough, round Detling, 
near Maidstone, still remains done, and will accomplished during the 
summer vacation, when stay can made the district. Cross-country journeys 
rail from Reigate are impossible, unless whole day given them, east 
Tonbridge. regards the measurements the Ordnance Survey maps, 
the area each 200-feet layer has ascertained order give idea 
the slope the but here, again, the measurements are better left incomplete 
until the limits the catchment-basin have been definitely marked out. 

During the field-work the maps the scale inch mile have proved 
great value. Upon the maps the contour-lines are often illegible, 


and even when printed red are indistinguishable upon the green colour indicating 
woods, when the map all worn. 

The Medway has now been under investigation for nearly three years. The 
expense keeping the gauges order and the failure obtain continuous 
record have led the committee consider carefully whether the results justify 
continuance the observations. The question dealt with more fully 


Mr. MacKenzie, and will suffice say here that has been decided remove 
the gauges the end August. 
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1909—May, 1910. 


FITZGERALD. 


The samples were taken Mr. Randall Mercer’s gardener the 
above lock means long ladle dipped below the surface. 
explained Dr. Strahan (p. 311, March, 1908), observations 
and flow stream are the case the canalized Medway, and are there- 
fore omitted from the following table results, which will have considered 
later conjunction with Mr. work the Medway Discharges.’ 


TABLE 


Solids in parts per 100,000. 


Date. lime. Remarks. 
Suspeuded. Dissolved. lotal 
12.30 p.m. 53 26°35 31°65 
” 12 noon Flood 209 20°55 


» 


The Chemical Laboratory, 
The Mathematical School, Rochester. 


NOTE MEDWAY DISCHARGES, 
MACKENZIE. 


last report mentioned that the rugosity for the Medway still 
remained determined; and April last measured the necessary discharges, 
accompanied Dr. Owens. were favoured with exceptionally calm weather. 
and were able get satisfactory data during the two days spent the river. 
Working out the three discharges measured, find that the coefficient comes 
closely possible, closely that difference inch the surface slope 
would account for the difference between the measured discharges and those calcu- 
lated with 0°030. This value the coefficient the one 
mentioned last report probably applicable the Medway. Our discharges 
were measured with low surface slope, and examining some 2500 pairs gauge 
readings find that per cent the readings give surface slopes less than inch 
miles, and per cent. only give slopes inches and over. Our 
therefore, were measured what may called the normal stage the river. 

Based this coefficient have worked out table final for all 
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eighths inch, somewhat extensive table containing about 17,000 discharges. 
From the table have recorded book the daily discharge the Medway for all 
periods during which have gauge records, each daily discharge being the average 
eight separate discharges three-hour intervals. have had many difficulties 
contend with, and there are gaps the record, well explain why these 
gaps occur. 

The diagram original record water-level taken from tke 
gauge. The curve the water surface means clean-cut line, various 
points there are marked oscillations. The float which works the recording pencil 
placed well inches diameter and the well connected the river 2-inch 
pipe,so that any surface wave action would throttled and would not effect the water- 
level the well. cause the oscillation the record was one the 
noted for investigation Dr. Owens and myself. found that the period 
surface wind waves the river exactly synchronized with the oscillations 
well, and when the river was dead calm, the water-level curve was clean-cut line. 
appeared, therefore, that there must open communication between the river 
and the well, and inquiry from the contractor who erected the gauge this opinion 
was confirmed. was not aware that tight joint between the well and the river 
was necessary, and the connecting pipe was laid rammed earth which had been 
washed away. check the conclusion had come to, made artificial waves 
the river with piece planking, and found that these waves were immediately 
reproduced the gauge record. have doubt that the oscillations the 
gauge record are due surface wind waves. 

This conclusion would merely interesting but for the fact that these wave 
oscillations affect our gauge readings. not unfrequently happens that after 
correction for difference level gauge zeros, the downstream gauge reads higher 
than the upstream gauge, the river apparently flows upstream. obvious 
explanation this phenomenon once suggests itself, viz. that there mistake 
the levels the gauge zeros. had levelled the gauge zeros three times over 
last year with which were practically identical, leaving possible error 
one-eighth inch miles. check levels did the work fourth time, 
and the result exactly confirmed levels last year. There therefore error 
the levelling beyond the possible error one-eighth which cannot 
eliminated. 

This reverse surface slope appears under two different sets conditions. When 
the river low, very nearly still water channel, the reverse slope always 
accompanied oscillations the gauge record due wind; and these con- 
ditions the reverse slope occasionally lasts for many hours until the wind drops; 
one occasion lasted for twenty-four hours, but that was quite exceptional, and 
during the whole the period the lower gauge record shows oscillations about 
inches, while the upper gauge was shelter, and its record clean-cut line. 
The reverse slope appears very occasionally during moderate floods, and not 
necessarily accompanied osci'lations the records; may and does occur 
during dead calm. such cases never lasts any length time, and 
probably caused the sudden closing some the sluices Allington lock, 
which some furlongs below our downstream gauge. 

The difficulty connected with these reverse slopes determining the discharge 
the river when they occur. Notwithstanding the apparent upstream flow the 
river, there must some water passing downstream, and confess see practical 

method arriving the discharge. computing the discharge records, have 
the periods when the lower gauge read higher than the upstream gauge. 
extended series gauge-readings, the upper gauge will sometimes read 
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high, though this cannot proved from the records; and fancy that the long 
run the excess readings the and the lower gauges will each 
other. will possible eliminate the wind action making very small 
connection between the river and the gauge well, and this will done, need not 
enter into details the work. 

From September, 1908, August, 1909, the gauges worked very well, and, 
except for occasional gap due reverse slope, have ccntinuous record 
discharges, extending over one year. September, 1909, the clocks began give 
serious trouble, and one other was continually breaking down. have had 
broken hairspring, broken mainspring, broken pivot the reducing gear, 
numerous minor troubles, and finally very high flood which submerged one the 
clocks and rendered useless until cleaned and important defect 
the self-recording gauges that when the apparatus has dismantled for 
repairs, there means resetting the pencil that records the same level 
the makers have recently introduced improvement which gets over this 
With our gauges means that each time the apparatus altered, its 
new zero has connected with the water surface levelling from bench-marks 
close the gauge sites. consequence the various mishaps, have 
reliable records from September, 1909, the beginning April, 1910, 
latter date our record begins again. 


From the 


The Medway, reason its small surface slope, exceedingly 
river measure with the methods gaugirg our disposal. .These methods are 
expensive, and with all possible care, there remain many indeterminate factors 
which affect the discharge that our results are subject considerable percentage 
think, therefore, should future avoid canalized river, and that 
the next serious breakdown the gauging apparatus would suitable time 
close our observations the Medway. This sounds rather like confession 
failure, the methods gauging the river are governed financial considera- 
tions, and, with the funds our disposal, were tied down the surface 
method, which, admit, has not been successful had hoped, have 
got useful series discharges. 

The best way gauge canalized river calculating the discharge passing 
through the lecks. Given the width the sluices, the height which they are 
opened, and the head, can calculate the volume passing through the openings. 
the Medway this would mean establishment constantly the spot keep 
continuous record alterations the area the sluice-openings and the level 
the water upstream. that this could not possibly dore the 
existing lock establishment, and employ the establishment necessary for such 
records was beyond our mcans. mention this method the one which 
adopted must deal with caralized river future, 


THE SEVERN. 


the Report last year reference made the gaugings the which 
were placed the disposal the Committee the late Dr. These 
have been the form discharge-curves, covering the period November, 
1881, December, 1889. Owing the large scale used the the length 
the sirgle curve for the period mentioned 140 feet, and, order bring 
within manageable limits the curve has been redrawn Dr. with the 
horizontal scale reduced one-fifth, and the vertical scale one-half. 


Dr, proposes further draw synchronous rainfall-curve alongside 
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the discharge-curve. this method hopes bring out graphic manner 
the relations which rainfall evaporation and percolation bear the water eventually 
finding its way into the river. The data for the rainfall-curve will furnished 
Dr. Mill, who has undertaken provide carefully-checked records for the period 
covered the discharge-curve. 

Several points interest may expected appear when Dr. Owens has 
pleted this work. For example, not only the general relation rainfall 
but the effect long spell dry weather likely manifest. When the 
dry, the first rain which falls held the soil, and especially exposed 
evaporation, that none may reach the river. Consequently, there are 
likely peaks the with corresponding peaks the discharge- 
curve. Again, the length time taken the water find its way the river, 
pass down the river, will indicated the distance apart, horizontally, 
corresponding peaks the two curves. The methods dealing with the 
records were discussed Dr. Mill last year’s Report, but the following remarks 
Dr. Owens form useful contribution the discussion. 


RAINFALL SEVERN BASIN. 


Object :—To find the total daily rainfall in, say, millions gallons per day 
from January, 1882, December, 1889, for that part the Severn Basin which 
contributes the water the Severn above Worcester. 

The discharge-curves the Severn are plotted with unit 1,000,000 gallons 
per day, time base divided into single days. would appear, therefore, that 
the same units should used for the total daily rainfall, that when plotted 
the same base the relations the two curves would clear, and the space enclosed 
the rainfall-curve, minus that enclosed the discharge-curve, would give thie 
loss evaporation, etc. There would doubt lag apparent the discharge- 
curve, compared with the rainfall curve, but the amount this lag might 
determined noting the time-interval between the peaks the two curves, when 
such peaks were obviously related cause and effect. The average lag having 
been thus found, the discharge-curve need only moved back bodily through this 
distance the base bring the points each curve the same ordinate, when 
the part the ordinate intercepted between the two would measure the loss 
evaporation, etc. 

This would only approximately true since assumes the rainfall occur 
simultaneously over the whole basin; might better take the rainfall each 
tributary separately. 


The problem really find method which the nearest approximation 
the truth can got from observations gauges, which are distributed irregularly 
and very sparsely places. Several methods might considered 

(1) The average rainfull cannot obtained adding all the gauge-observations 
together and dividing the number gauges owing the latter being distributed 
very irregularly. approximation might made selecting gauges which are 
fairly uniformly spread over the basin and neglecting others, taking the sum the 
selected gauge-readings for any day divided the number gauges the average 
for the basin, and multiplying the area the basin dealt with. 
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drawback that the more sparsely-gauged districts would determine the 
distance apart gauges selected, and many readings would have 
‘Thus the available data would not used the fullest advantage. 

(2) The whole area might divided into small squares, each containing 
least one gauge. The fall each square might got from its gauges, and the 
sum all would equal the total the basin. error would exist 
assuming the fall the whole square fairly given perhaps one gauge, 
and uniform. 

(3) The basin might divided approximately lines equal rainfall, 
such isohyets being drawn from the annual, even longer, average. the 
gauges between each isohyet and the next taken and averaged, the total might 
got adding the falls all the areas together. ‘There would seem the 
error here assuming that the isohyets given the annual rainfall would 
the same got from the daily fall, and for each day separately. 

(4) Perhaps the best plan would divide the basin into smaller areas, 
each area being nearly possible one uniform fall. might possibly 
done from geographical considerations, and general comparison the gauge- 
readings available. ‘The average each area would got from the readings all 
the gauges enclosed that area and the area itself could measured once for 
all planimeter the Ordnance Map. All the gauge-readings might thus 
utilized, and would seem that great accuracy would attained the data 
of, 

The method (4) the best. would further adjust itself the 
increased number later years, as, whether few many, they could all 
used get the average fall each selected area. 

The steps involved method (4) would something follows 

(a) Obtain all the available records for the period. 

Divide basin into areas equal rainfall. 

(c) Take average all gauges any area average fall that area. 

Measure areas with planimeter. 

(e) From (c) and (d) obtain total fall each area daily. 

Add total falls all the areas give daily total for basin. 

Dr. the following account the work which has been carried 
out himself and Mr. Marshall since the last Report Progress 


REPORT THE SOLIDS SEVERN WATER—continued. 


The examination Severn Water, reported pages 629-30 the 
Journal for December, 1909, was continued until full year had 
been covered, The work proceeded upon exactly similar lines those previously 
reported, and the completed table results appended, together with graph 
showing the variation quantities. will seen that the latter portion the 
work confirms the conclusions deduced from that peviously reported remarkable 


fashion, and this taken indicate the general correctness and comparability 
the experiments. 
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EXAMINATION SEVERN WATER, WORCESTER, 1909-10. 
TABLE RESULTS. 
Note,—All the samples quoted below were taken— 


(1) From the centre stream, except No. which was from side. 
(2) From depth inches below surface. 


Solids parts per 100,000. 


Height on Condition of 


No. Date. Time. gauge. stream.* 


Suspended. Dissolved. ‘Total. 


May 12, 1909 


29, ” 3.0 ” 1’ 4” moderate 10°16 67°0 W716 


Moderate,3 
Rapid, miles per hour. 


Very rapid, 


The following points appear worthy comment. 

There great difficulty accurately estimating the rate flow 
stream, and any future work would appear that more accurate measures this 
variable should taken. 

consider that the depth below the surface which the samples are 
taken partly responsible for the magnitude the resulting figures, far 
suspended matter concerned, and suggest that investigation, should 
but varying depths. Pressure upon time has, now, prevented this being 
done. 

note that the dissolved matter very large compared with the amount 
suspended matter, henoe the amount total solids largely controlled that 
the dissolved matter. Immediately after heavy rains, however, this relation does 
not hold, better way expressing this fact that the suspended matter 
appears travel more slowly down stream than the dissolved matter. 

The river remains fairly constant level during the summer months, but 
considerable variation found the amount total solids. This probably 
accounted for the rainfall different districts being alter the total 
volume the river, but contributing dissolved suspended matter according 
the nature the locality upon which the rain ‘Thus, with constant river 
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GRAPH SHOWING VARIATION TOTAL SOLIDS AND 
RIVER. 


HEIGHT 


“I PARTS PER 
© 100,000 
N FEET 


HEIGHT ONGAUGE 
TOTAL SOLIDS 

+ DISSOLVED MATTER 
SUSPENDED MATTER 


1909 


level May and June, when the rains fell during May the Shropshire district 
the rise total solids was due influx suspended matter, while June, 
local (Droitwich) rains, the suspended matter remained constant, and dissolved 
matter largely responsible for the total increase. 

The first effect rising river produce increase total solids. 
Then the river continues rise the amount solids decreases, the solids 
appear come down the first portions the flood, especially immediately after 
dry period (see March, and Sept., 

would appear that the amount total solids is, roughly, inversely 
proportional the height the river, but that conditions flood completely break 
down this relation, and presumed that the effect drought would 
similar, the same time, should noted that any specific height cannot 
used for comparisons, the same height falling river would produce different 
results from those obtained from that height rising river. 

Snow appears have special effect upon the quantity suspended matter, 
and investigations upon this point will pursued convenient 
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Mr. should like ask Mr. Mackenzie whether the reversal 
slope the Medway may not due the tide. know that former days 
the tide ran considerable way country Hasted says formerly Farleigh 
Leland said Maidstone. course, after 1740, when the lock was built, 
stopped Maidstone, and since 1820 the lock Allington has usually stopped it. 
But know that occasions the tide makes level” Allington, and possibly 
affects the level Maidstone. This may explanation some the 
reversals slope noticed. 

Mr. regards the tide coming past Allington lock, was not 
aware that did come up, and likely that would cause reverse slope. 
would possible find out from the lock master Allington what periods the 
tide comes over the lock gates. 

Dr. discussed that matter with the lock-keeper when the situation 
the gauge was first under consideration. told that seldom happened, 
and may confidently say not the cause Mr. Mackenzie’s reverse slopes. 
The too free communication between the float and the river which led the 
oscillation the pencil has been stopped; the water now has access the well 
only through the pipe. 

The corresponding alteration Sandling was more costly matter. 
expense would not have been justified view the fact that propose close 
the investigation the Medway few weeks’ time. 

have long had mind examine river opposite all respects 
the Exe possible. The Exe very brisk river this respect—that, the 
being composed chiefly impermeable rocks, the rain thrown off rapidly. 
rise and fall the river are consequently rapid. the case river which 
thoroughly permeable area, should anticipate different results. The basin 
the Salisbury Avon, for example, consists largely chalk; this rock large 
proportion the rainfall would absorbed, and not find its way into the river for 
months, any rate, should hope find the Avon more easy river deal 
with than the Medway, and obtain results which, when placed alongside those 
the Exe, would extremely instructive. 

Dr. Owens: There very simple way telling whether the reverse slope 
due tidal action not, and that is, does occur the top spring tides—in 
other words, day two after full new moon 


THE GLACIAL HISTORY WESTERN 


few preliminary remarks, the President stated that should invite the 
attention his hearers some aspects the glacial history Western Europe. 
Though was generally admitted that comparatively recent 
epoch the climate this region had been much colder than present, 
extent and the work the ice, which was consequence, and whether certain 
deposits the British and other adjacent lowlands were directly deposited 
glaciers laid down beneath the sea floating ice, were matters dispute. 
should find helpful, seeking determine these questions, ascertain 


Summary the Presidential Address the Mecting the British 
Association, August 31, 1910. 
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what land-ice really could accomplish studying region which had certainly 
been above the sea-level ever since the beginning the Glacial epoch, and for 
this purpose would refer them the Alps. late years, both these and 
some mountain districts North America, snow and ice had been credited with 
large share the erosion valleys and other physical features. Briefly 
describing the action and plucking,” the President showed that 
neither could factor much importance mountain sculpture, and passed 
point out that the deepening valleys, ascribed Alpine glaciers, 
extent, according one school, some 1800 feet, or, another would 
assert, about half that amount, could not maintained; for even the 
latter, more moderate, demand landed the dilemma, that either valley 
cut glacier does not differ form fyom one made running water, 
valley which has been excavated the latter, subsequently occupied ice, 
undergoes but little Ice the Alps has never effaced, though 
its mark on, the features due the ordinary processes erosion; and 
more that this, asserted that the dominant outlines non-glaciated méuntain 
regions were not very widely different from those corresponding regions 
which ice had once been present. glanced passing the “lake 
controversy, which the monumental work the Scottish freshwater lochs, 
recently published Sir Murray and Mr. Pullar, had been valuable 
contribution, and stated that maintained the opinion, expressed not few 
years ago, that the difficulty appealing the excavatory action ice 
increased with the size the basin, and that, while tarns corries and 
lakelets favourable situations might thus explained, such rock-basins 
Gennesaret and the Dead sea, still more the great lakes North America and 
Central Africa, must assigned other causes. argued, also, that 
accept the duration the glacial epoch according the estimate two 
extreme the erosive efficacy ice, this material must have 
worked much more rapidly former days than does present. 

Passing then the British Isles and corresponding parts Scandinavia and 
Germany, find that, while the hill and mountain regions, any rate the 
and second countries, were undoubtedly more less covered ice (which 
probably sometimes formed piedmont glaciers) the deposits the lowlands, 
though some way connected with ice-action, are very different (after making 
all allowance for diversities the rocks) from those found the Alps, or, 
far the speaker knew, those which indubitably have similar origin 
North America. described the boulder clays with the glacial gravels and 
sands the Eastern Counties, the Midlands, and the western parts England, 
also similar deposits the lowlands Wales and Ireland. 
mentioned the occurrence marine shells certain these, which are regarded 
some students proof submergence, and are explained others trans- 
ported advancing ice-sheets from the beds the North and other seas, and 
dwelt more detail three remarkable instances: Macclesfield, stratified 
and gravels 1200 feet above sea-level and almost miles from its 
present margin; Gloppa, near Oswestry, about the same distance, but 
100 feet lower, alternating, and generally even bedded, sands and gravels, 
the flattened top spur from the western hills thirdly, those which are 
found nearly 200 feet higher, and some miles from the sea, sands and gravels 
boulder clay, almost the top Mount Tryfaen North 

The huge erratics, chiefly chalk, occur the Cromer and 
contorted drift, and those chalk and other rocks the upper boulder clay 
districts further inland, were mentioned, and attention was called the 
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fact that the majority the smaller erratics and the frequent pebbles, especially 
the latter case, indicated transport from more northern sources. 

But the path these erratics has been crossed others—often numerous. 
One group these has travelled from the west, viz. the Shap dispersion which 
can traced over the Yorkshire lowlands down the coast from the Tees 
the Humber. The other has come from the east, Scandinavian erratics 
(often water-worn) having been found from Essex Yorkshire, and occasionally 
much further north, while they have been traced inland far Ware, Hitchin, 
and Bedford. 

The paths erratics the western side England exhibit similar anomalies. 
Boulders from South-Western Scotland occur over the lowlands (and even 
quite 1300 feet) far south Wolverhampton, Bridgnorth, and Church 
Stretton. Those from the Lake District have similar range, though course 
they are rather more abundant the eastern side, and they have occasionally 
crossed the watershed the Pennine range, while the Arenig dispersion has 
actually traversed the path both groups. Rowley Regis and Charnwood are 
also independent, though more limited, centres dispersion. 

Attention was next called the probable climate Britain during the 
Glacial epoch. Its maximum fall mean temperature Central Europe could 
not have been more (assuming the distribution precipitation and the relative 
position the isotherms unchanged) than 15° Fahr. that would inadequate, 
even the British Isles were higher some 600 feet, bring glaciers from the 
Cambrian and Cumbrian mountains the sea-level. But the above-named 
decrease temperature might indirectly lower the abnormally high British 
temperature 10° 12°, that would then from 22° 20° the sea- 
level. other words, the temperature these islands the coldest part 
the Glacial epoch would correspond with that Spitsbergen the present 
day, while picture Scandinavia might probably found Greenland from 
south Upernivik north Frederikshaab. are therefore precluded from 
seeking analogies for the Ice Age the coasts Baffin bay Victoria Land, 
and so, more than difficult understand how ice-sheet generated 
Scandinavia could get across the deep and wide channel bordering the southern 
part that country, and could invade the eastern districts England. 

the hypotheses advanced explanation the above-mentioned facts 
present great difficulties. That land-ice hard reconcile with the mixture 
and crossing boulders and smaller materials, and with the well-stratified 
sands and gravels, which not unfrequently contain marjne shells. The abundance 
also water-worn pebbles, especially chalk, Eastern England, and 
similarly treated boulders Scandinavian rock Denmark and Northern 
Germany, adverse the land-ice theory, and was pointed out that 
cannot escape from some these difficulties assuming that the ice-streams 
from Southern Scotland, the Lake District, and Wales would differ greatly 
volume. The origin the so-called overflow certain districts, 
which have late years been adduced evidence the former presence 
sea ice-sheet was disputed, and they were claimed being really 
the remnants ancient valley system. 

But the submergence hypothesis also presents grave difficulties, the chief 
which are the great extent and thickness the “chalky boulder the 
fact that though submergence would diminish the area chalk subject 
denudation, the pebbles not appear become rare the upper part that 
deposit, and that the frequent occurrence fragments levels considerably 

above the outcrop the corresponding rock. 
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conclusion, the President said that though regarded the difficulties 
the hypothesis the more serious, did not consider that 
submergence satisfactorily established, and thought that further work was 
needed, especially places like the northern coasts Russia and Siberia, before 
its advocates could claim verdict their favour. That might seem “lame 
and impotent conclusion” for lengthy address, but there were times when 
more service was done science working and waiting than treating 
plausible hypotheses they were established facts. 


REVIEWS. 
EUROPE. 


Catastrofe Sismica Calabro Messine (28 dicembre 
1910. 

‘Relazione della Commissione Reale incaricata designare zone adatte per 
riconstruzione degli abitati colpiti dal terremoto del dicembre 1908 
altri Rome: 1909. 


Dr. Mario Baratta. 


Dr. Mario Baratta well known the historian Italian earthquakes. 
his work, terremoti has compiled the most complete account 
that possess the earthquakes any country. The catalogue contained 
that volume ends with the 1898, and within the next ten years the south 
Italy has been visited three severe earthquakes, those 1894 and 1905 
Calabria, and the still more violent shock December 28, 1908, which 
Messina and Reggio were ruined. The literature which has grown around the 
latter earthquake already considerable, but exaggeration say that 
much, not the greater part, now superseded Dr. Baratta’s full and 
report. are indebted him and the Italian Geographical Society, 
under whose auspices the investigation was carried out, not only for the valuable 
series observations here collected and discussed, but also for the promptitude 
with which the report has been compiled and published. 

Dr. Baratta divides his report into four parts. the first, which occupies 
half the volume, lie gives detailed account the nature and effects the 
shock throughout area. estimate, also, the extent 
the damage and the loss life different places, though, regards the two 
chief places, Messina and Reggio, the amount that loss still, and will pro- 
bably remain, unknown. The second part perhaps the most interesting 
the volume. this considers the form and extent the disturbed area, 
the variation intensity throughout that area, the nature and duration the 
shock, the position the epicentre, and the effects the earthquake the 
voleanic and conditions the district. one two respects, this 
part their report incomplete. The discussion the sound-phenomena 
meagre, and the records the unfelt earth-waves distant stations are few 
number, and attempt made determine the velocity the earth-waves. 
The collection and examination such records is, however, being carried out 
Prof. Rizzi, who fortunately escaped unharmed from his observatory 
Messina. The third and fourth sections are great value. The former 
devoted the remarkable sea-waves which followed the earthquake, and the 
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latter summary the relations between the recent earthquake and those 
1783, 1894, 1905, and 1907. 

common with Prof. Omori and Prof, Mercalli, Dr. Baratta concludes 
that the earthquake originated beneath the Straits Messina, and nearer 
the Calabrian than the Sicilian coast. shows also—and this one his 
most valuable results—that there were two neighbouring but distinct seismic foci, 
one lying between Faro and Cannitello the northern entrance the straits, 
and the other farther the south between Gallico and Reggio. From study 
the nature the shock, and especially the order occurrence its phases, 
concludes that the southern focus was the first action. 

The relations between the earthquake 1908 and its predecessors the 
same region are interesting, and Dr. Baratta’s long study Calabrian earthquakes 
entitles him speak with authority the subject. can discern intimate 
connection between the recent earthquake and the first great shock 1783 
the later disturbances 1894 and The second great shock 1783, which 
occurred during the night February 5-6, appears, however, have been 
forerunner the Messina earthquake. Whether also originated two foci 
cannot now determined. But worthy notice that the sea-waves 
1783 originated the northern focus near Faro, while those 1908 originated 
the southern focus near Reggio. 

While Dr. Baratta’s report devoted the scientific investigation the 
earthquake, the main object the Commission appointed the Italian Govern- 
ment was determine the precise areas which the ruined towns and villages 
should rebuilt. sub-committee specialists was sent Reggio, Messina, 
and other places. The work this sub-committee was means new, for 
several its members had already carried out similar investigations after the 
destructive Calabrian earthquakes 1894, 1905, and rules which 
all new buildings seismic districts must conform had been definitely settled, 
and previous experience had proved, only too clearly, the character the ground 
which must future avoided. All that the committee had de, therefore, 
was examine the foundations the ruined towns, and decide those 
which properly constructed houses might with comparative safety re-erected. 

the case Messina, the Commission had little choice. The presence 
the harbour compelled them recommend the re-building the city its 
present site. For the most part, the foundations will have made loose 
sand and gravel, but the district the immediate neighbourhood provides nothing 
better. houses intended permanent dwellings are, however, erected 
banks sand gravel, within about one hundred yards the shore. 
large areas will thus prohibited, the Commission recognize that room 
must allowed for the expansion the city other directions, and they recom- 
mend certain suburban districts which this might take place. Regrettable 
this decision may appear first sight, should remembered that destructive 
shocks are rare the immediate neighbourhood Messina, and that, even 
poor foundations, possible some expense erect buildings that are approxi- 
mately earthquake-proof. The town Reggio Calabria also, for 
reasons, rebuilt its original site, though certain large areas are altogether 
prohibited. the surrounding country, and also other parts Calabria, 
many villages are not rebuilt all their former sites, while others 
large areas are abandoned dwelling-places. 

The Royal Commission also enlisted the services the Hydrographic Institute 
and the Institute Military Geography. Under the auspices the former 
body, new series soundings was made throughout the Straits Messina and 
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the harbours Messina and Reggio; and, with the aid the latter, new 
levellings were carried out along lines which had been surveyed the previous 
year. The soundings, when compared with those made show that 
abrupt changes level have occurred the floor the straits. The harbours 
Messina and Reggio are practically unchanged. Outside the straits, the 
north end, the sea shallower than was, but the surveyors seem inclined 
attribute this deposits from ocean currents rather than elevation the 
the other hand, changes have certainly taken place the height 
the land. The whole the Calabrian coast the straits, and all the opposite 
coast, far the re-levelling has advanced, has subsided amounts varying 
from feet. repetition such movements would not, however, sub- 
merge the littoral towns and villages, and, the damage wrought the sea- 
waves was confined narrow belt the coast, evident that the Italian 
Government have taken all reasonable steps avert disaster from the next 
Calabrian earthquake. 
Davison. 


ASIA. 


BORDERLAND. 


‘The Pathan Borderland.’ Enriquez, Punjabis. Calcutta: Thacker, 
Spink Co. 1910. 

Lieutenant Enriquez has done service piecing together useful and 
picturesque series notes what calls the Pathan Borderland from Chitral 
Dera Ismail Khan. treats Yuzufzai, Peshawar, Kohat Samana, Kurram, 
Tochi and the Derajat some chapters, and descriptions the numerous tribes 
are supplied the footnotes. this point cannot avoid calling attention 
the distinction drawn the author between Afghan and Pathan, 
which neither defines nor explains, though dwells the general superiority 
the latter. The late Major Raverty, than whom there was better authority, 
declared that the two terms were absolutely synonymous. The local colour 
the author’s notes pleasant feature the work, has personally traversed 
and visited the routes and localities indicated. Lieut. Enriquez is, however, not 
always agreement with previous authorities, and the abgence index rather 
detracts from the value the work. Were treated skeleton and the whole 
subject exhaustively re-written complete manual the borderland, would 
undoubtedly prove most useful frontier officers and geographical students. 


‘The Land the Account Recent Explorations and Discoveries 
Asia Minor, with Descriptions the Hittite Monuments.’ Garstang. 
Pp. xxiv., 415. London: Constable. 1910, 


The long sub-title this book sufficiently indicates that the matter 
far from being wholly geographical. Indeed, the first fifty pages alone are con- 
cerned primarily with geography. But there good deal other parts 
book which touches the study ancient geography, notably the attempts 
made the author (and his records attempts made others) fix localities 
for the place-names connected with Hittite the hieroglyphic and 
cuneiform texts. This can done with fair success Syria and Western Meso- 
but the large number Asia Minor names, now revealed 
the Cappadocian clay tablets, present, most cases, insuperable difficulties. 
not even know yet whether the Arzawa the Amarna Letters was the 
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head state whose capital has been found Boghaz Keui, vassal neighbour 
what, indeed, was the Hittite name Boghaz Keui, whether some 
other. The Kumani may reasonably suppose have lived about the later 
Komana; but important states like Arinna, Tabal, and Qué remain vague, 
and there are half dozen other names districts which are wholly the air. 
Whenever can fix them, shall able write outline the history the 
Hittite Empire its Asia Minor home: for the present know more about 
its foreign relations Syria. 

Professor Garstang’s first chapter partly essay the geographical 
features Asia Minor and North Syria, partly record journey made 
the author through these lands, The Land the Hittites’ included, any 
rate, all the central plateau Asia Minor the middle Euphrates the 
East and down towards the Ionian coast the West. But yet there 
curious Jack evidence that anywhere touched the sea. The Anatolian 
coast lands, even Cilicia (much people called Khilakku seem have been 
involved Hittite fortunes) remain barren Hittite monuments; and the 
same has said the Syrian littoral, though Hittite memorials cluster 
thickly behind the coast ranges the Euphrates and even 
fessor Garstang says little nothing Mesopotamia yet, the Cappadocian 
Subbiluliuma’s conquest Mitani involved territorial acquisition, the lands 
north-western Mesopotamia must have been more less Hittite for 
some time, whether Winckler right regarding the Mitani themselves 
fundamentally Hittite stock. Professor Garstang makes four divisions 
the Hittite area the Anatolian plateau; but these can hardly said 
correspond real geographical divisions, and they have evidently been suggested 
the author rather the occurrence four main monuments 
i.e. more than mere divisions convenience, they represent political cultural 
provinces. Inevitably, somewhat disproportionate space devoted what the 
author has himself seen. From autopsy describes well and clearly but his 


geography loses definition when has deal with what lay out sight his 
route, 


AFRICA. 
Morocco. 


Panorama, Map the Routes, Coloured Geological Maps, and Tectonic 
Sketch. 612. Algiers: 1909. 


October, 1901, Brives received commission from Revoil, then 
Governor-General Algeria, now French ambassador Madrid, make 
geological survey the Atlantic coastlands Morocco. The expedition was 
completed few months, but was followed four others, the main object 
which was continued study the geological features the land, and the 
valuable results which are comprised this richly illustrated volume. There 
are two distinct parts, one containing detailed accounts the several journeys, 
the other confined strictly scientific matter, such geological studies the 
different sections along the routes, general tectonic survey, and copious essay 
the local floras. But the journeys themselves are not altogether consecutive. 
but broken interrupted different times and places, and thus causing little 
difficulty following their right order. This therefore given the brief 
synoptic view here appended 

Casablanca, Marakesh, Mazaghan, Meknes, Fez, Tangier; Dec. 
1901—Feb. 25, 1902. 
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Mogador, Marakesh, Mazaghan, Urika, Mesfiwa July 23—October 1903. 

Wazan, Fez, Larash, Mogador, Safi, Ida, Sus; Jan. 3—May 30, 1904. 

Mazaghan, Marakesh, Rasel-Ain, Seqsawa, Shishawa; Aug. 15—Oct. 

1905. 

Mogador, Shiadma, Nov. 10, 1906—July 24, 1907. 

Brives pays just tribute the courage and judgment his wife, who 
accompanied him all the expeditions, and whom credits large share 
its suecess. speaks especially her tactful handling the native women, 
who had never before seen European lady, and with whom she became great 
favourite. She took part their pursuits, gave them many hints the mysteries 
knitting and netting, and joined their games and pastimes. With her 
zealously co-operated his friend Jacquelon, almost indispensable colleague, 
whose perfect knowledge everything published Morocco was the greatest 
value. During the second journey, writes Brives, attention was daily 
ealled him facts already verified previous travellers, and which would 
certainly have escaped notice explorer left himself. Our journey was 
almost entirely drawn him along the route, and the report revised 
him that here 


The ground traversed has already been for the most part visited, crossed, and 
re-crossed many his forerunners, such especially Hooker, Ball, Fisher, 
Thomson, Harris, and Budgett Meakin, and need not here again described, 
particularly the above appended view indicates the localities with 
suflicient clearness. But Brives great botanist, and his vivid descriptions 
the rich atlas flora may perhaps some extent taken supplementary 
those his English forerunners. About the sources the Wed Hallon notices 
that the ground covered with dwarf palms, blue and yellow mignonette, 
And elsewhere have constant references the poppy, ranunculus, nastur- 
tium, malva, geranium, lupin, plum, myrtle, argana, and many other cosmopolitan 
and local species. the upland Medina district little seen exeept walnuts, and 
some these are gigantic size, measuring feet round the trunk. Altogether 
about 500 plants were collected Brives, and these have been classified 
Battandier. 

But was not all hard work, and jackal hunts, harvest feasts, music, dances, 
and other amusements served distractions from more serious pursuits. The 
descriptions some these incidents are very graphic, and often throw much 
light the social condition the Arabo-Berber peoples. Thus, the jackal 
hunt the beaters get knocked about the head, times, they fail 
rouse the animals and get them brought together shot down the chiefs. 
Elsewhere there sort Delphic oracle consisting fossil shell, which 
supposed possess the virtue replying little cries any questions put 
it. Itis often consulted, but the replies are worded that they can interpreted 
whichever way you wish. some districts incipient state socialism has 
been developed, which comes into play after the harvest. order divide the 
produce fairly, the whole the crops belonging all concerned are stored away 
special house, generally situated the centre the village. The key 
the house held the agricultural sheikh, and each day the stores are distributed 
under his superintendence due proportions each stranger arrives 
also offered share, each inhabitant contributing according his 
One will offer egg, another sheep, and the stranger leaves present, 
fact always does, this also distributed fair proportions each individual. 

recorded the title-page, the book furnished with unusual number 
maps and illustrations, and Berber-French vocabulary, but index. 


AMERICA. 
AMERICA. 


‘Verhandlungen des XVI. Internationalen Amerikanisten-Kongresses Wien 
Parts consecutively paginated. Pp. xc., 665. With Appendix pp. 
Vienna and 1910. 


would difficult exaggerate the boon conferred expectant anthro- 
pologists the almost exhaustive account the important proceedings the 
last International Congress Americans here presented the head secre 
tary, Dr. Franz Heger. doubt the general treatment the subject and many 
the contributed papers are German, and therefore far from 
But several, and these not the least valuable, appear both French and English, 
and may therefore thankful least for Such are Sir 
Clements Markham’s “Some Points Interest Sarmiento’s History the 
Incas,” and Comparison the Ancient Peruvian Carvings and the Stones 
Tiahuanaco and Thalbitzer’s The Heathen Priests East Green- 
land Clark Wissler’s Types Dwelling and their Distribution 
North America Dr. Hartman’s The Hagar’s Elements 
the Maya and Mexican Zodiacs Dr. Capitan’s L’entrelac Cruciform dans 
deux Tiahuanac, leurs problémes leur Ambrosetti’s 

Even these few references will help give some idea the great number 
topics discussed the Congress. But should added that amongst the German 
contributors there are some monographs great permanent value, Conspicuous 
amongst these are Dr. Kollmann’s Kleine Menschenformen unter den Einge- 
borenen Stiimmen von Dr. Seler’s brilliant essays Die Sage 
von Quetzalcouatl und der and Die Ruinen von Chick’en Hza 
(the very best account these ruins that has yet 
Wollmar’s Die Altmerikanischen Bilderhandschriften und die Zuver- 
ihrer Interpretationen Nestler’s Die Bedeutung der Ruinen- 
von Dr. Wallaschek’s Ueber den Wert phonograph- 
ischer Aufnahmen von der Dr. Matiezka’s Ueber 
Parallelen und Beziehungen zwischen der Nord-Amerikanischen und Mitteleuro- 
steinzeitlichen Keramik.” 

would obviously futile attempt more than the briefest reference 
one two these superabundant treatises. will therefore confine myself 
discussion the last-mentioned, both for its intrinsic importance 
general interest the subject. Although confined pottery, the paper deals 
incidentally with the whole question the possible relations the North American 
and European neolithic cultures. Rejecting the crude hypothesis direct 
contact between the Old and New Worlds those early times, Dr. Matiezka 
‘explains the resemblances between the industrial objects the laws what 
all think ethnical between Europe and America prehistoric 
Thus another blow given the views what have elsewhere called 
Asiatic School,” which brings the civilization the New World bodily from 
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the Old, and refuses credit the American aborigines with the faculty normal 
development common most other races mankind. 

The Appendix, which paged separately, consists paper Dr. Hugo 
Conto disinterested friend the Brazilian natives, and author 
Selvagem.’” The text contains some practical suggestions, and accom- 
panied eight half-page illustrations. 


AUSTRALASIA AND PACIFIC ISLANDS. 


Cambridge 
University Press, 1910, 21s. 


ethnologist has more extensive and the same time precise knowledge 
the natives British New Guinea than Dr. Seligmann, and the book under 
review has given the results his observations member the Cambridge 
Expedition 1898, with the more detailed investigations made 1904 while 
the Daniels Ethnographical Expedition New Guinea, addition much 
valuable information given him officials concerned the administration 
Possession and missionaries, more especially the devoted and intelligent 
members the Mission the Sacred Heart. 

has long been recognized that more than one ethnic strain discernible 
the natives New Guinea, and therefore can longer describe them 
simply Papuans Melanesians. Dr. Seligmann has adopted Professor 
term Papuasian for the conjeries and often mop-headed 
peoples whose skin colour some shade brownish black,” but this volume 
the term used synonymous with the inhabitants New Guinea. British 
New Guinea (which now officially termed Papua the district, roughly speak- 
ing, west Cape Possession inhabited Papuans, and more less modified 
Papuans are found some spots along the south-eastern peninsula and the 
The remaining country occupied immigrant peoples mixed 
descent, for whom Dr. Seligmann proposes the appropriate name Papuo- 
Melanesians, whom distinguishes two main divisions, the Massim Eastern, 
and the Western Papuo-Melanesians. The Papuan generally taller and more 
consistently dolichocephalic than the always darker, 
his usual colour being dark chocolate brown sooty brown, his head high 
and his face, rule, long with prominent brow-ridges, above which his rather 
commonly slopes backwards. The Papuo-Melanesian 
usually less high and the brow-ridges less prominent, while the forehead 
commonly rounded and not retreating. Papuan nose longer and stouter 
and often arched present the outline known races 
hair, but while this universal among the Papuans, curly and even 
hair common among both divisions the its 
title implies, this book deals solely with the the western division the 
Koita, Roro, and Mekeo tribes are described, and the eastern, the Southern 
Massim Wagawaga, Tubetube, and Bartle bay and the Northern Massim 
the Murua, The territory the Koita extends from Taurama 
the borders Nara, west Cape Suckling. Many the Koita still retain 
their old Papuan language, others have adopted the Motu dialect Melanesian. 
The Koita have been regarded essentially Papuans who have more less 
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AMERICA. 
AMERICA. 


‘Verhandlungen des XVI. Internationalen Amerikanisten-Kongresses Wien 
September 1908, vom Regierungsrat Franz 
Parts consecutively paginated. Pp. xc., 665. With Appendix pp. 
Vienna and Leipzig 1910. 


would difficult exaggerate the boon conferred expectant anthro 
pologists the almost exhaustive account the important proceedings the 
last International Congress Americans here presented the head 
tary, Dr. Franz Heger. doubt the general treatment the subject and 
the contributed papers are German, and therefore far from 
But several, and these not the least valuable, appear both French and 
and may therefore thankful least for Such are Sir 
Clements Markham’s “Some Points Interest Sarmiento’s History the 
Incas,” and Comparison the Ancient Peruvian Carvings and the Stones 
Tiahuanaco and Thalbitzer’s The Heathen Priests East Green 
land Clark Wissler’s Types Dwelling and their Distribution 
North America Dr. Hartman’s The Hagar’s Elements 
the Maya and Mexican Zodiacs Dr. Capitan’s L’entrelac Cruciform dans 
deux Tiahuanac, leurs problémes leur Ambrosetti’s 
“La Question Morice’s Verbe dans les langues 

Even these few references will help give some idea the great number 
topics discussed the Congress. should added that amongst the German 
contributors there are some monographs great permanent value, Conspicuous 
amongst these are Dr. Kollmann’s Kleine Menschenformen unter den Einge- 
borenen Stiimmen von Dr. Seler’s brilliant essays Die Sage 
von Quetzalcouatl und der and Die Ruinen von Chick’en Hza 
Yucatan” (the very best account these ruins that has yet appeared); 
Wollmar’s Die Altmerikanischen Bilderhandschriften und die Zuver- 
ihrer Nestler’s Die Bedeutung der Ruinen- 
von Dr. Wallaschek’s Ueber den Wert phonograph- 
ischer Aufnahmen von der Dr. Matiezka’s 
Parallelen und Beziehungen zwischen der Nord-Amerikanischen und Mitteleuro- 
steinzeitlichen Keramik.” 

would obviously futile attempt more than the briefest reference 
one two these superabundant treatises. will therefore confine myself 
discussion the last-mentioned, both for its intrinsic importance and the 
general interest the subject. Although confined pottery, the paper deals 
incidentally with the whole question the possible relations the North American 
and European neolithic cultures. Rejecting the crude hypothesis direct 
contact between the Old and New Worlds those early times, Dr. Matiezka 
explains the resemblances between the industrial objects the laws what 
all think ethnical between Europe and America prehistoric 
times.” Thus another blow given the views what have elsewhere 
Asiatic School,” which brings the civilization the New World bodily from 
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the Old, and refuses credit the American aborigines with the faculty normal 
development common most other races mankind. 

The Appendix, which paged separately, consists paper Dr. Hugo 
Conto Magalhies, disinterested friend the Brazilian natives, and author 
Selvagem.’” The text contains some practical suggestions, and accom- 
panied eight half-page illustrations. 


AUSTRALASIA AND PACIFIC ISLANDS. 


‘The Melanesians British New Guinea.’ Seligmann, with 
University Press. 1910, 

ethnologist has more extensive and the same time precise knowledge 
the natives British New Guinea than Dr. Seligmann, and the book under 
review has given the results his observations member the Cambridge 
Expedition 1898, with the more detailed investigations made 1904 while 
the Daniels Ethnographical Expedition New Guinea, addition much 
valuable information given him officials concerned the administration 
the Possession and missionaries, more especially the devoted and intelligent 
members the Mission the Sacred Heart. 

has long been recognized that more than one strain discernible 
the natives New Guinea, and therefore can longer describe them 
simply Papuans Melanesians. Dr. Seligmann has adopted Professor 
term Papuasian for the conjeries frizzly-haired and often mop-headed 
peoples whose skin colour some shade brownish black,” but this volume 
the term used synonymous with the inhabitants New Guinea. British 
New Guinea (which now officially termed Papua the district, roughly speak- 
ing, west Cape Possession inhabited Papuans, and more less modified 
Papuans are found some spots along the south-eastern peninsula and the 
The remaining country occupied immigrant peoples mixed 
descent, for whom Dr. Seligmann proposes the appropriate name Papuo- 
Melanesians, whom distinguishes two main divisions, the Massim Eastern, 
and the Western Papuo-Melanesians. The Papuan generally taller and more 
consistently dolichocephalic than the always darker, 
his usual colour being dark chocolate brown sooty brown, his head high 
and his face, rule, long with prominent brow-ridges, above which his rather 
flat forehead commonly slopes backwards. The Papuo-Melanesian 
usually less high and the brow-ridges less prominent, while the forehead 
commonly rounded and not retreating. The Papuan nose longer and stouter 
and often arched present the outline known races 
hair, but while this universal among the Papuans, curly and even 
hair common among both divisions the Papuo-Melanesians, its 
title implies, this book deals solely with the the western division the 
Koita, Roro, and Mekeo tribes are described, and the eastern, the Southern 
Massim Wagawaga, Tubetube, and Bartle bay and the Northern Massim 
the Murua, ete. The territory the Koita extends from Taurama 
the borders Nara, west Cape Suckling. Many the Koita still retain 
their old Papuan language, others have adopted the Motu dialect 
The Koita have been regarded essentially Papuans who have more less 
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come under the culture influence the Motu. Dr. Seligmann, however, regards 
them and their culture the present day essentially Papuo-Melanesian, 
not Papuan; but might have been more explicit this point. The 
inhabit Yule island and the adjacent mainland, and the Mekeo the rich alluvial 
land the St. Joseph river. These tribes are considered severally far 
possible under their geographical and social relations, social system and regulation 
public life, family life, magic, sorcery, and religion. There interesting 
chapter trade, and one Captain Barton the annual trading 
the Motu the Gulf exchange pottery for sago. The same general arrange- 
ment holds good for the treatment the Massim peoples, except that have, 
addition, number Here also valuable account given 
inter-insular trade and the articles employed currency for the first time 
have precise information respecting the ceremonial axes, with their large thin, 
beautifully made stones and their carved impracticable handles. The most 
characteristic cultural feature the Massim the existence peculiar form 
the members each clan have, totems, series associated 
animals which usually include bird, snake, fish, and plant, but 
vertebrate may added these. strange that though there 
descent, man shows more regard for his father’s totem than for his mother’s, 
which also his Exogamy strictly observed. The Western Papuo- 
Melanesians are less easy characterize whole, owing greater variation 
theircustoms. the tribes are patrilinear, and have either clan organization 
the remains one. number tribes there are traces former totemic 
condition, least stage which animals were importance the 
the people. With the exception the Motu, exogamy the absolute rule. 
short review not possible give more than very imperfect idea 
the immense mass information that Dr. Seligmann has provided. The data 
are presented with much detail could expected, and careful point 
out the doubtful points and lacune. For the first time have very extensive 
and reliable information considerable number peoples about whom 
previous information was extremely imperfect, and the book worthy 
classed the first rank ethnological works. Its value further increased 
seventy-nine most excellent plates, fifty text illustrations, and map. Among 
the most interesting plates are those which are reproductions native drawings. 
Happon. 


POLAR REGIONS. 
THE EXPEDITION. 


Rapports préliminaires sur les travaux executés dans l’antarctique par mission 
commandée par Charcot 1908-1910.’ Pp. 103. Paris: Gauthier 
Villars. 1910. 
time has been lost Dr. Charcot publishing summary the results 

his recent antarctic expedition. this pamphlet the various members the 

expedition summarize the achievements their respective departments, and, 
though many cases scarcely possible estimate adequately the 
these results, there can doubt the large amount work that was 
done during the thirteen months spent the antarctic the Pourquoi Pas 

The work the Francais has been amplified and extended every direction. 
Passing the southward the region explored his previous expedition, 

Dr. Charcot discovered that Adelaide island some miles length, and 

separated numerous islands from the mainland, his Terre Loubet 1904. 
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the south great gulf, Marguerite bay, the head which several points 
land were Alexander Land seems large island, indeed was 
suggested some members the Belgica expedition: some salient points 
this land have been fixed. Lastly, 70° and about 79° new land was dis- 
covered, doubtless continuation Graham Land, but impenetrable pack pre- 
vented approach. Proceeding further westward the Pas followed the 
pack 128° 20’ W., and sighted Peter island: unfortunately landing could 
made this island. Indeed, the matter successful landings, Dr. Charcot 
appears have been most unlucky. Some geographical exploration was also 
conducted about the South Shetlands and Bridgman island, which Dr. 
claims that his expedition was the first land. Ultimately want 
coal, the need docking the ship, and some attacks scurvy brought the cruise 
end, and comparatively early the southern autumn (February 11, 1910) 
the Pourquoi turned towards Punta Arenas and home. 

Dr. Charcot employs the name Graham Land its original application 
the land immediately west the Biscoe islands. While there can objection 
this, the usage the term for the whole peninsula more frequent and con- 
venient. any case the name Louis Philippe Land can scarcely maintain 
claim for retention, since Powell’s name, Palmer Land, certainly has priority. 

Dr. Gourdon, the Francais expedition, was responsible for the geology. 
The land forms and relief characteristic the northern parts Graham Land 
seem continue southward far the new land. sedimentary rocks were 
found, and consequently fossils. Neither the New Land” nor Joinville 
island, nor Peter island was landing possible. considerable amount work 
was done Deception island—the base the expedition—and new chart 
the island was made. 

regards the zoology little can said the sea leopard 
important new discovery, but the breeding-places this seal still remain 
unknown. ‘The Lobodon seems frequent, not more so, than the 
Weddell seal these coasts the reverse the case the eastof Graham Land. 
interesting point the discovery rookery the yellow-crested penguin 
chrysolophus) Deception island. emperor penguins were seen 
even the furthest south. The two antarctic flowering plants, Aira 
and Colobanthus crassifolius, were found flower about 68° Jenny island, 
the south-east extremity Adelaide island. 

excellent series soundings was taken which are special importance, 
conjunction with those the Belgica defining the extent the continental 
plateau, Two soundings 4350 and 5100 metres indicate previously unknown 
depression, Their respective positions are 69° 99° W., and 66° 15’ S., 
W., though not quite clear whether the meridian Paris that 
Greenwich employed giving some the positions mentioned these 

The meteorological results are briefly summarized for each month. They 
show the prevalence north-easterly winds the west side Graham Land 
contrast the south-westerly winds the east. These north-easterly winds 
coming from lower latitudes carry relatively high temperatures far the south. 

The prospect valuable results can gathered from the brief forecast that 
Dr, Charcot has published. Patient, laborious work, with appeal the 
sensational, what required polar regions. Such work Dr. Charcot gives 
his explorations, and merits the highest recognition. 
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GENERAL. 
AND Man. 

Physical and Commercial Geography.’ Gregory, Professor Geology 
Yale University, Keller, Professor the Science Society Yale Univer- 
sity, and Avard Bishop, Assistant Professor the Science Society 
University. Ginn Boston, New York, Chicago, London. 8vo, pp. viii., 


This work three authors divided into three parts, the first entitled The 
Natural Environment,” the second Relation Man Natural 
and the third Geography Trade,” which, are told, are practically to. 
ascribed respectively each the authors named, though “the outline 
general character are the joint work all three, while the author 
the second part has exercised general editorial supervision. That there are 
special advantages joint authorship such comprehensive 
geography unquestionable, but one apt fear such cases good 
overlapping and considerable diversity the method treatment. this 
case, however, the fear not justified. spite the division authorship the 
work characterized remarkable unity conception, least parts and 
and there very little overlapping. The strictly geographical point view, 
the attempt bring into relief the influence local conditions and place relations, 
has seldom ever been well and consistently maintained with reference 
interpretation the facts the parts referred to, and the 
result work which must the highest value all students the subject. 
The leading idea these sections may said that quoted (p. 130) from 

civilized peopleare even more intimately bound natura! conditions 

than idea the soundness which all careful student 
geography must thoroughly convinced. increasing keenness 
search for easy railway gradients only one illustration the truth this 
proposition. Man, the authors put elsewhere (p. 247), secure the best 
results realizing the lasting limitations under which must work, and 
falling with the operation natural law has come see 
education and reason.” 

book for students excellent feature the work the constant reference 
from one section another with the view aiding the student keeping 
mind the various facts bearing the subject immediately view, obtaining 
with regard some point incidentally touched the fuller illumination that 
the volume affords elsewhere. 

some cases, however, the statements are hardly sufficiently guarded 
mode expression for Like most, not all, works 
properly called, this book illustrates the great difficulty framing 
general propositions. influences which geography has take into account 
are varied and complex that generalities are extremely apt falsified 
particular cases, and peculiarly incumbent geographers look round, 
consider all the world, before venturing broad statements, and 
the statements such form allow for the operation 
tendencies. Take, for example, the familiar generalization oceanic 
continental climates. 103 are told that maritime climates are character- 
istic continental shores. This illustrated reference San Francisco 
compared with various places the interior continents. But what the 
authors had taken their illustration from Vladivostok, whose harbour, the authors 
tell (p. 177), frozen for some three months the year What, indeed, 
they had taken New Haven, Connecticut, their maritime illustration The 
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truth is, this generalization originated Western Europe, where seems 
appropriate, but rather surprising that should survive long the United 
States, seeing that most books produced that country have their origin its 
eastern side. The misstatement all the more surprising this case because 
the very next page have the accurate statement that were not for the 
winds there would sharp line demarcation between the air lying over land 
and that true this that are disposed call question the next 
statement that winds are primarily concerned with the distribution moisture 
over the face the any rate, the proposition maritime climates 
would have been much less misleading had run, maritime climates are 
continental shores provided that the winds don’t blowthe wrong 
and might added that the winds blow the right way cold currents 
will make some difference the temperature the adjacent land, but not very 
much. That same Vladivostok which cold winter has cold current 
past all the year round, but its mean temperature for August 70° Fahr., 
quite respectable summer temperature for place 43° 

have dwelt this instance because know well from long experience 
how much students geography are actually misled the character the 
climate the Japanese islands, the neighbouring coasts Asia, and similarly 
situated parts America the traditional generalization referred Among 
other instances general statements that need expressed more 
are these, that drowned-valley harbours have the advantage easy access 
the interior the country (p. 23); that the tropics plateaus are premium 
and furnish much more favourable conditions than coastal plains, flood plains, 
wide (p. 50); that prevailing winds the British Isles are 
from the south-west, consequently they are (p. 352). With another 
season mind would equally true say, consequently they are 

The third part the work has little distinctive about except the way 
which made up. After brief introductory note there are three sections 
dealing with the United States, the British Empire, and Germany respectively, 
which opportunity taken treat some length some the more 
important commodities and industries. final chapter fourteen pages deals 
with miscellaneous products. short statistical appendix and index complete 
the book. There are four coloured maps and twenty-five other illustrations. 


Distant Lands.’ Mackinder. (London: Philip. Pp. 
and 2s.) Mr. Mackinder’s third volume his 
series Geographical Studies. pursues regional method dealt 
firstly with the British Isles, secondly with European lands 
Channel’); now deals with the rest the globe. That the book interesting 
read need hardly said, and one welcomes with relief the absence any writing 
the child’s intelligence there insisting upon points means 
heavy type, ungrammatical tabulation facts, and none the direct 
command the student this that—features which are probably 
unpalatable children Mr. Mackinder believes exercises text-books be. 
With the regional method always view works two important branches 
geography—the historical and the physical, dealing with the various phenomena 
the second branch they occur the course the regional description. This 
system prefers that the physical geographies lately where like 
features from all regions were gathered into chapters headed 
and not the word premature For the sake 
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the volume next noticed, may hoped The maps, including coloured 
physical series, are high standard. 

(Oxford: Clarendon Press. 1910. Pp. 120. Maps and Diagrams. 1s. 
This volume intended either supplement the Junior introduction 
the Senior Geography the well-known series Oxford and 
well the separate issue may had bound with either. deals first with 
the globe and its motions, passes thence the land, the atmosphere, the ocean, 
floral and faunal regions and the distribution and occupations man, and, finally, 
provides chapter latitude, longitude, and map nets.” wide range 
subjects has thus covered small compass, and the book must needs 
suggestive, and must leave good many statements verbal 
student, for example, must expected work out his own examples from 
suggestions half page the distribution races, languages, and religions. 
and here, and for other departments regional work, the other volumes the 
series are designed help him. 

Laurie. N.d. Pp. vii., 359. This the narrative few crowded 
years adventure and travel many lands—not the kind travel which 
finds its way into books from first-class carriages but travel 
the very opposite end the scale. The writer, now mining engineer, now transport 
rider, now prospector South Africa, now itinerant lecturer there, Mauritius, 
Malaysia, now under American arms the Philippines (these only inter alia), 
had innumerable hard and not few bitter experiences. They lead him, many 
subjects, dip his pen into acid, often undoubtedly with justice sometimes 
without. For example, his strictures modern exploring methods are not 
wholly deserved. After all, some one has the work which the majority 
pioneers cannot will not. The book may read for the sake the reverse 
side many pictures cvlonial life. 
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EUROPE. 


The Water Supply the valuable series 
Memoirs the Geological Survey England and Wales has appeared, entitled 
Water Supply Oxfordshire, with Records Sinkings and Borings, 
‘Robert Mill, Oxfordshire, all the flatter parts the 
country with only moderate rainfall, the question good and adequate water- 
supply from streams, springs, and wells very particularly associated with tlie 
permeability otherwise the different rock formations chalk, sandstone, 
etc., and the general rule holds that villages have sprung either pervious 
rocks the boundaries between pervious and impermeable rocks. 
Oxford Clay forms country which less barren habitation than many thick 
clay deposits, because, lying low, much has been overspread shallow river- 
gravels, affording well-drained sites with better water-supply. The city Oxford 
stands such site. The average general rainfall the county determined 
Dr. Mill 26°75 and here, the case other the drier and 
more level shires England which has studied the same way, the close 
dependence the amount rainfall upon the relatively small vertical relief 
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the land proves that the relationship between precipitation and configuration 
very intimate and not merely broad one. the White Horse Downs and 
Chiltern Hills, the rainfall above inches, whilst the upper Thames valley 
above and below Oxford only inches, possibly below. The maximum 
general rainfall Oxfordshire since 1868 occurred 1903 with 38°5 inches, and 
the minimum 1870 with inches. 

Effect the Tide the Route” note the 
Annalen der Hydrographie, 1910, No. describes the change the tidal 
movement which,has resulted from the opening, thirty years ago, the new cut 
near the Hook Holland, intended provide improved access Rotterdam 
from the sea. shown means table and diagrams that not only has 
the propagation the flood wave been hastened, but the amplitude the 
tide has also been increased Rotterdam and other points above it. This 
ascribed part the deepening the lower portion the waterway, 
part the regulation the upper portion, the New Maas above Rotterdam, 
and the Lek. The upper limit the tide has the same time been carried 
further inland—from Vreeswijk Culenborg, distance miles. The general 
effect these changes appears the benefit navigation, and though 
the increase the amplitude the tide involves depression low-water 
level, this has been but slight Rotterdam comparison with its amount 
points higher up. therefore held that such depression unlikely 
detrimental shipping, provided the regulation the channel actually 
navigated ships goes hand hand with further regulation and deepening 
the upper parts the waterways. 

The Port Genoa and its Gribaudi contributes 
interesting monograph the above subject the Bollettino the Italian 
Geographical Society (1910, pp. 574, 720), and the drift his sympathies may 
gathered the outset from his quotation from fellow-countryman, 
Torelli, that Rhine the port Genoa’s worst draws 
distinction limine between the theoretical and effective 
Genoa. The former bounded the east that Venice, and the west 
that Marseilles, while the north adjoins the zones penetration 
Antwerp, Rotterdam, Bremen, and Hamburg. What may called the home 
internal zone distribution consists parts Piedmont, Lombardy, and 
smaller proportion, Emilia, the population which amounts altogether 
about eight millions inhabitants. The external zone beyond includes nearly 
all Switzerland, some parts Southern Germany, viz. part Alsace-Lorraine, 
Wiirttemberg, and Bavaria, and some portions French territory, far 
the Lake Geneva. With the exception the latter, the population 
this zone about six millions. Such hinterland Genoa. 
But the effective hinterland far smaller, for although Geneva just about 
far from Marseilles from Genoa, the French port manages capture most 
the traffic. far concerns Lorraine, Genoa far better situated than 
Marseilles, being 112 kilometres nearer, but nevertheless the bulk the com- 
merce destined for Western Switzerland continues favour Marseilles the port 
entry. The northern ports are still more preferred, and remarkable fact 
that the imports through Antwerp and Rotterdam into Berne and Ziirich are 
cheaper than those that come way Genoa, though the distance traversed 
the former case double that the latter. With regard grain, special investi- 
gations have been made the municipality Genoa, with the result 
proving that out every 500,000 tons grain entering Switzerland, quite 
200,000 arrive from Rotterdam, 170,000 from Marseilles, and 110,000 from 
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Genoa, although more than half these cereals comes from Russia, and for 
some years Genoa’s share this trade has been slightly increasing. Rotterdam, 
may noted, owes its recent enormous development not only the great 
expansion all German industries the last thirty years, but also the 
improvements carried out the Rhine ports, and consequent 
fluvial communications. With regard the imports cotton into Genoa, 
only small proportion finds its way Switzerland. 1899, out 
583,179 bales, barely 4165 were despatched that country. 1907 
northern ports almost monopolized the supply for Switzerland, which one would 
expect find served from Venice and Genoa. This ascribed chiefly 
congestion both the port Genoa and the railways serving 
it. ought the aim all Italians convert Genoa from 
into international port, for although Italy, whole, can boast many 
ports, none these date and adapted for discharging the function 
which the enormous progress the mercantile marine and commerce thie 
present day rendered necessary. Another pressing requirement 
cheapening carriage from the port Genoa the Alps, which can brought 
about partly enlarging the railway facilities and partly establishing 
navigable channel communicating with the valley the and Lake Maggiore. 


ASIA. 


Dr. Musil’s Latest Explorations commission from th« 
Turkish authorities, Dr. Alois Musil has this year carried out further explora- 
tions Northern Arabia, this time the region adjoining the Hejaz railway. 
Leaving Vienna April, accompanied Dr. Leopold Kober (geologist) and 
his former coadjutor, Rudolf Thomasberger (cartographer), 
way Beirut and Damascus Maan, where organized his caravan, con- 
sisting three servants and seven riding-camels. During the next two 
made thorough examination the imperfectly known area extending from 
Maan southwards Gaw, and from the Red sea eastward Teima and 
the Wadi Sirhan, and including the Biblical land Edom.* The railway was 
used the base for supplies, but the journey was not without danger, especially 
the country the fanatical tribes towards the South, whose suspicions 
aroused the light colour the beards the companions, doubt 
being thus thrown their character Muslims. The scattered nature 
posts maintained the Turks renders them powerless against the Beduin. 
There had been rain for four years, and the temperature one occasion ros 
55° (131° Fahr.), but the traveller was able secure large amount 
inscriptions, and forth. One result the journey is, Dr. Musil believes, thi 
identification for the first time the true Biblical (see com- 
panions carried work other departments. Plants and insects were collected 
and geological investigations made, the country being found consist 
sandstone, and basalt, succeeding each other from west east. The mapping 
was effected and compass, the use the theodolite being 
impossible. Notes the form and nature the surface, least record 
the changes direction the route, were made whenever 
elude the vigilance the Beduin, who accompanied the party from curiosity. 
the night encampments the latitude was taken altitudeof the pole 


part the area coincides with the tract explored Mr, Carruther 
(Journal, vol, 35, 225). 
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altogether nearly 200 altitudes aneroid were determined, the meteoro- 
logical station Beirut supplying record the daily march the barometer 
for purposes comparison, while the levelled line railway gave reference 
sea-level. The map, like Dr. Musil’s previous one Arabia has been 
plotted the seale but will published smaller seale. 
The results journey will issued the Vienna Academy Sciences. 
The Biblical Mount connection with Prof. Musil’s claim 
ive discovered the true site the Biblical Sinai (see previous note), reference 
may made article Herr Haupt, printed last the Zeitschrift 
(vol. 63, 506), under the title 
Midian und Sinai,’ which the etymology the two names discussed 
leugth, and some remarks made the site the famous mountain. Although 
tradition has for many centuries placed the site the Sinai peninsula 
has been recognized that such tradition did not date from sufficiently early 
days conclusive. Even within the peninsula the rival claims Jebel 
Musa and Jebel Serbal have been hotly contested, while the theory was put 
forward Beke that the mountain lay, not the peninsula, but east the 
Gulf Akaba.* This idea has not met with much favour, though supported 
the high authority Sir Burton Land Midian, vol. 236); and 
while admitting that the Midianites probably always dwelt east that gulf, the 
writer the article the ninth edition the Britannica 
preferred look for the mountain the peninsula, though concluding that all 
identification are necessarily vain. Herr Haupt has hesitation 


placing the mountain near Elath the eastern side the Red Sea, mainly, 
it s 


the score the absence voleanoes from the peninsula. urges 


importance careful examination the region near Elath—an 
examination which. would seem, Dr. Musil has since carried out. regards 
the name, would derive from root denoting date palms, from 
the senna bush. prefer the latter derivation, but thinks that 
fairly low mountain, bare towards the top (the alternative name Horeb, signi- 
fving desert, might apply the upper part, the whole mountain after 
outbreak had its vegetation), with palm groves near the base, might 
also suit the The writer refers third possible 
from word meaning small stones, reference the lapilli the voleano, 
and quotes Abulfeda (who mentions the opinion some that the mountain 
near Elath) explaining the name connected either with the stones 
brushwood the mountain. 

Erosion and Deposition the Indus. extract from letter 
Mr. Arthur Hill, the Bombay Public Works Department, printed the 
for July, 1910, gives impressive picture the magnitude 
the processes erosion and deposition, particular points. river like 
the erosion the left bank has lately threatened the railway near 
and with big breach there would nothing check the spread 
water for 120 miles, much trouble was involved the efforts cope with 
the danger. one point the erosion amounted 3400 feet forty days, and 
Mr. Hill remarks that the construction square mile new deposits, feet 
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about two months, almost annual locally, the Indus. 
are not. course. pure silt deposits (though these too are rapidly laid 
but merely the land the side the river rolled over ploughing. 


See his * Origines Biblicze ’ (1834) and his paper ‘ On the Passage of the Red Sea 
the Israelites and the Situation Mount Sinai’ (Asiatic Journal, May, 
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Mr. Hill gives figures which show that, the basis the maximum observed 
ratio silt suspension, 300 cubic feet water would yield one cubic foot 
clay, and that four months (June September, 1906), the amount would 
have been sufficient form layer clay foot deep over 503 square miles. 


AFRICA, 

The Climate Egypt and its lecture the subject 
Climatic Influences Egypt and the Eastern Sudan, delivered before the 
Meteorological Society last March, and printed the Quarterly Journal that 
Society for July, 1910, Captain Lyons gave detailed account the 
meteorological régime force north-east Africa, together with some highly 
interesting illustrations the control which climate exercises over the scenery 
the land, and the customs and traditions the people. pointed out 
that the great agricultural prosperity rainless Egypt depended primarily 
the abundant summer rainfall over the Abyssinian plateau which fed the 
Nile and Atbara rivers, which alone among the waters the Nile system were 
responsible for the annual Nile flood and secondarily upon the occasional occur 
rence winter rains the Sudan, which afforded increased 
connection with the Aswan dam and other engineering works for the valuable 
cotton crop April and May during the low-stage supply the Nile. one 
passed from the equatorial region Africa through the Sudan into lower Egypt, 
the diminishing rainfall was reflected the successive zones vegetation. The 
rock surface the Egyptian deserts, was shown, split remarkable 
manner the large variation temperature between day and night which 
characteristic the dry warm climate, and the mechanical action the sand- 
laden wind very potent agent modelling the surface the country and 
affecting the stonework ancient temples. The early Egyptians discovered 
that human bodies were perfectly preserved when buried the hot dry sand, 
and probable that the desirability such preservation became course 
time closely interwoven with their religious beliefs that when, civilization 
advanced, large rock tombs replaced the sand graves, and was discovered that 
bodies were longer naturally preserved, the artificial means embalming was 
resorted to. Thus the elaborate system Egyptian mummification had 
ultimate origin the aridity the Egyptian climate. 

Direct British Service East long-desired direct 
communication with East Africa British steamers has last been provided 
arrangement made the British Government with the Union-Castle 
Mail Steamship Company, which will supply regular four-weekly passenge: 
and cargo service vid the Suez canal. The steamers will call Marseilles 
pick overland passengers, thus permitting Mombasa reached eighteen 
nineteen days from London. The steamers will proceed down the coast 
Natal, calling the principal ports. This service was commenced September 
the Guelph. 

The French Guinea Railway.—News was received France during Sep- 
tember the completion the railway from Konakri the Niger Kurussa, 
begun some ten years ago with view providing improved access the uppet 
Niger. Captain Salesses, one the best-known experts the matter African 
railways, has done more than any one push the scheme through successfu! 
finish. The length the line about 350 miles, and the cost has been £2,500,000. 
intended carry the line further Kankan, south the upper Niger, 
which may eventually become important meeting-point the railways 
the French West African possessions. 
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Rock Glaciers Alaska.— Under this designation Mr. Capps describes 
(Journal Geology, May—June, 1910) examples feature frequently observed 
him the Nizina district Alaska, and one which may, thinks, con- 
siderable importance agent degradation sub-arctic other partially 
glaciated regions. rock glaciers occupy valleys the very border-line 
glacial conditions, and many them still have small glaciers their heads, 
though for the most part composed angular talus derived from the cirque walls 
which the valleys head. their longitudinal ridges, troughs resembling 
concentric wrinkles parallel with their lower ends, and other 
characteristics, they show marked resemblance true glaciers, and proved 
investigation that ice does enter some extent into their composition, forming 
greater less depth below the surface matrix which the rock fragments 
are embedded. This seems facilitate the downward movement the mass. 
many ways there sharp distinction between these rock glaciers and true 
glaciers, notably the absence perennial fields their head, and the 
absence crevasses, due the fact that the talus self-supporting even when 
the ice melts its interstices. They seem owe their origin the dying out 
small glaciers the climate has become milder. Incidentally (though this 
not suggested the writer) such state things would seem offer possible 
explanation, certain cases least, the origin hanging valleys, without 
overdeepening the main valley. Several these rock glaciers discharge 
laterally into the great Kennicott glacier, and the excellent topographic map 
which accompanies the article forcibly suggests the state things which would 
obtain were this disappear with further amelioration the climate. The 
hanging valleys would this case due the former raising the base-level 
erosion, the case the lateral valleys, the ice the main valley. 

Mr. Explorations Arctic from Flax- 
the Arctic coast Canada, July 21, Mr. Leffingwell gave short 
summary the work far accomplished his present expedition (cf. Journal, 
vol. 38, proceeded (May, 1909) the scene operations 
small yawl tons displacement, with gasolene power, continued his 
survey along the coast between Point Barrow and Herschel island. 
had mapped about miles the Canning river (opposite Flaxman island) 
and completed his geological work that region, securing collection 
fossils from four horizons, two them new. His attention would devoted 
future the coast between point and the Colville. During the 
winter had secured four longitudes addition the four 
previously worked out the U.S. Coast and Geodetic Survey, which showed 
probable error The Alaska boundary survey would soon afford 
check his work establishing the intersection the meridian with 
the coast, but equally certain point reference does not exist the western 
extremity the area dealt with, the longitude Point Barrow not having 
with great precision. Mr. previous tidal and other observations 
were handed over U.S. official departments, and hopes that his geological 
results will published the U.S. Geological Survey. 

Geographical Importance the Discovery Fossil Mammals Cuba. 
have received the following note from Prof. Spencer the recent 
meeting the International Geological Congress, Stockholm, Prof. Torre, 
the University Havana, announced the discovery remains Pleistocene 
mammals the lakes Central Cuba. species fossil Edentates (the 
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only tind the late Prof. Cope) had been found Cuba, and 
one other species these few fossil mammals other islands, 
the writer has found the remains Amblyrhiza St. Martin, one the most 
north-eastern the West Indian islands. The new discovery the greatest 
importance the study the geographical evolution the continent, and the 
late great changes level land and sea. elevation the land mor 
than 6000 feet would have been necessary, order that these mammals 
reach Cuba from South Central America, while they migrated way 
Florida and the Bahamas, 2100 feet elevation would sufficient, Cuba 
way the Bahamas part the continental mass North Muc! 
other additional evidence the connection Cuba and the 
recently been obtained. The connecting submerged land-tongues are 
incised are also the margins the insular masses, showing that 
changes level affected the whole region. February, 1905, there appeared 
this Journal paper the Submerged the Hudson River 
which the and continuing valley were demonstrated depth 7500 
feet below sea-level. This only one great series submerged 
found off the coast the American continent. Similar features have been shown 
exist off the western and northern coast the European mass Proi 
Edward Hull and Dr. Fridtjof Nansen, and also off Africa Buchanan, 
and Benest (see paper the last-named this Journal, vol. 
British plateau, some these are more less refilled drift, just 
similar valleys occur the island mass. The importance Prof. 
Torre’s discoveries not local, but gives the strongest additional proof the 
late great changes level land and sea, which must considered 
solution the features and cause the glacial period.” 


AUSTRALASIA AND PACIFIC ISLANDS. 

The British Expedition Western New Guinea.—A further report 
progress, dated July this year, has been received from Captain Rawling 
August number, shows that the difficulties which have pursued 
the explorers from the first continue make themselves felt, and seems 
extremely doubtful whether, spite the most heroic efforts, will 
possible for them reach the snows any route inland from the base 
Wakatimi. The country appears the most heart-breaking description, 
affording never the slightest view except rare intervals from some river-bed. 
The motor boat which had last been procured had proved great service 
moving supplies the rivers, but none these, unfortunately, lead the 
desired direction. When Captain Rawling returned Tupue Dr. 
had gone east, making four marches that direction, and then one into the 
hills. was, however, deserted his natives, and struggled back wit 
his three Gurkhas only. fresh start was made company with Captain 
new line being cut through the jungle, and camp formed 
Wataikwa river, one the largest far met with. Some natives asserted 
that came from the east, the desired direction, the travellers endeavoured 
ascend it, keeping its bed, immersed the armpits during the frequent 
crossings and re-crossings. They were soon completely stopped its 
and precipices either side; and the river was found come from 


north, advance this line was evidently impossible. The party 


escaped disaster, the river came down flood only four hours after the bas 
order approach the snows, the nearest which 
were distant about miles, would necessary push still further east, but 
the climate was beginning tell all, transport was reduced minimum 


camp had been reached. 
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and, with food steadily diminishing, there seemed little chance advancing 
more than miles further, most. Mr. Goodfellow had been down with 
fever, though Captain Rawling, Dr. Marshail, and Dr. Wollaston had kept fairly 
The map continued grow slowly, but seemed but small return for 
seven months’ struggle. 


POLAR REGIONS. 


Captain leaving Europe, during the past 
summer, Captain Amundsen has once more made change his plans, having 
decided, before beginning his proposed voyage across the Arctic basin, make 
attempt the far south. Little yet known his exact plans, which 
would appear have been matured for some time, but stated that will 
proceed direct the Antarctic, and will apparently attempt push towards the 
pole route which will enable him co-ordinate his work some extent 
with Captain does not propose spend much more than year 
the south, but hopes after making this venture carry out his original pro- 
gramme the Arctic without returning home, should the necessary funds 
then 

Captain Expedition reached Melbourne October 12, all well, 
alter good passage from the Cape. The Terra Nova sailed few days later 
for Lyttelton, N.Z., where Captain Scott was join her. are pleased 
learn that grant £2500 has been made the expedition the Common- 
wealth Government. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 


Currents the North for the study the 
the currents the North Atlantic are constantly accumulating the form 
reports bottle and the drift derelict vessels. lessons 
learnt from such records are summed Lieut. Hautreux recent 
Bulletin the Oceanographical Institute Monaco. The facts regarding the 
drifts vessels have been regularly published the United States pilot charts 
during the past twenty-three within which period fewer than 157 separate 
derelicts have been them many times over, that the infor- 
mation the course taken them fairly precise. Lieut. Hautreux shows 
graphically, succession charts, the tracks followed many the vessels, 
and compares the results with the facts known with regard bottle voyages 
and the drift ice from the polar regions the north-west The 
tracks the derelicts bring out clearly the course the main Gulf 
Stream and its circular movement the southern part the north Atlantic. 
Comparatively few vessels have deviated any great extent from this main 
trackway, and the fact that one only has arrived off the coast Ireland shows 
once more that the drift this direction represents, not the Gulf Stream proper, 
hut side branch, which derives its impetus from the south-west winds these 
latitudes. (Yet the drift even this one vessel shows that real connection 
exists between the Gulf Stream and the warm water that reaches our 
Another fact brought out the charts that the existence well-defined 
current counter the equatorial current the tract between Bermuda and the 
Lieut. Hautreux points out the difference observed between 
the drifts bottles and those derelicts, the former spreading fan-wise over 
the northern part the area, avoided rule the ascribed 
the fact that the bottles are carried onwards the purely surface drift due 
winds, while the vessels follow the impulse the well-established, 
deeper-flowing currents. 


The rate movement far greater the case the 
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vessels, reaching maximum miles twenty-four hours, though their 
tracks give indications remarkable retardations and deviations under the 
influence the wind, even the region the main Gulf Stream. The loops 
often made their tracks show direction rotation similar that cyclones. 

Problems Chemical treatise this subject Frank 
Wigglesworth Clarke, chief chemist the U.S. Geological Survey, entitled, 
Preliminary Study Chemical constitutes Number Volume 
56, the Smithsonian Miscellaneous Collections. The purpose the treatise 
make existing data more available for discussion, point out the deficiencies 
our knowledge, and stimulate further investigation. The solvent activity 
different rivers the world draining areas widely different climatic con- 
ditions, with their average chemical composition determined analysis 
estimated, discussed fully the available data permit, and the results 
this investigation are employed throw light the approximate age the 
ocean the receptacle the saline matters brought down rivers from the 
land surface the globe. dividing the total sodium content the ocean 
the amount the metal annually brought into rivers (since sodium alone 
among the basic elements accumulates the sea without loss removal) and 
submitting the result the calculation various corrections, possible estimate 
some million years obtained for the age the ocean. But what far 
greater interest and importance than the age the ocean its chemistry. 
Given the average composition river waters, and their total load dissolved 
inorganic matter, the number millions tons each the following chemical 
radicles annually poured into the ocean computed :—CO,, Cl, Ca, 
Mg, Na, and subtracting from each the quantities the 
amount annually retained solution the sea (making assumption the 
age the ocean, above), the amount the radicles annually precipitated 
the ocean approximately determined. Thus while the sodium poured into 
the sea remains almost entirely solution, giving the latter its high degree 
salinity, the bulk the calcium precipitated either sulphate carbonate, 
the magnesium carbonate, the iron hydrated oxide, and the potassium 
taken clayey substances the oceanic silts disappears the formation 
glauconite. The origin oceanic chlorine, least far concerns its pro- 
portion sodium the sodium chloride the sea, vexed question, because 
proportionately far less chlorine than sodium the present day delivered 
rivers into the sea. 

GENERAL. 
The Colonial Office and the Diploma 


satisfactory see, from the recently issued Colonial Survey Report, that 
the diploma surveying the Society, granted those who pass through the 
complete course instruction under Mr. Reeves, and afterwards satisfy the 
examiners appointed the Council, now officially recognized the Colonial 
Survey Committee, and candidates holding this who apply for appointments 
surveyors under the Colonial Office are accepted without any further technical 
test. Provided their other qualifications are good, vacancies occur, such 
candidates will forwarded the Ordnance Survey Office for short course 
instruction the methods specially suited the countries which they are 
sent, and then, reported favourably the Director-General, will take 
The Society’s course instruction essentially practical, 
and includes astronomical observations for fixing positions latitude and 
longitude and azimuth, theodolite triangulation and traversing, plane-tabling 


and geographical surveying all its branches. Men holding our survey diploma 
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are now doing excellent work many parts the world, and some are occupying 
most responsible positions. 

The Cause Beri-beri—Much has been done recent investigations 
throw light the cause this troublesome disease, which for time 
completely the inquiries those brought into contact with it. spite 
attempts some quarters attribute the disease the operation 
has for some time been recognized the most competent students 
that not infective all, but that diet principal part producing it. 
Further, the special connection between rice-consumption and beri-beri has for 
some years been suspected, though only quite lately that light has been 
obtained the precise way which that connection brought about. Some, 
the late Resident Sarawak, Mr. Charles Hose (cf. Journal, 26, 678). 
corsidered that mouldy rice was responsible for outbreaks the disease, the 
immediate cause being supposed the fungoid growth present such rice. 
That this not necessarily the case seems indicated the results the 
most recent research, which were put forward various investigators (English, 
Dutch, and American) the meeting the Far Eastern Association 
Tropical Medicine, held last March Manila (Philippine Journal Science, 
vol. No. Part B.). has been conclusively shown experiment that 
the connection between rice diet and beri-beri holds good chiefly solely 
the case white” rice milled and polished steam such way 
that the pericarp the grain entirely removed. was supposed Eykman 
that definite poison commonly exists rice, and that for this poison its 
effects some antidote occurs the pericarp. now suggested, however, 
Messrs. Fraser and Stanton (of the Institute for Research Kuala 
Lumpur), and others, that the vera causa nutritive defect steam-milled 
rice. which wanting some substance (originally contained the pericarp) 
essential for the maintenance the normal metabolism nerve tissue.* 
such metabolism, phosphorous compounds play important and the 
above conclusion strongly supported the fact that the rice pericarp 
rich phosphorus pentoxide, which reduced minimum steam-milled 
rice, while present both (or hand-milled) rice, and also 
par-boiled rice, rice which before milling has been rendered tough and 
non-friable heat, that portion the pericarp retained. therefore 
appears that deficiency phosphorus the diet those fed exclusively 
white rice that beri-beri due, and that prevention the disease may 
achieved the simple means substituting for white” rice, rice which 
the polishing process omitted, the addition other articles 
which the deficiency may supplied. may noted that mouldy rice 
would generally steam-milled, the native article being prepared 
quantities for only. the other hand beri-beri (or its 
the case fowls) has been found result from feeding with 
milled white rice. 

Geography Berlin connection with the recent cele- 
bration the centenary Berlin University, the well-known traveller, Dr. 
Hans Meyer, has made the munificent gift 150,000 marks (£7500), for the 
establishment chair Colonial Geography, and 10,000 marks (£500) 
found section Colonial Geography the Geographical Institute the 
University. 

the case fowls affected with polyneuritis (apparently the equivalent 
beri-beri man) result feeding with white rice, cure was attained 


feeding with the white rice, the portion removed milling. 
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Additions the Library. 
EDWARD HEAWOOD, Librarian, 


The following abbreviations nouns and the adjectives derived from them arc 
employed indicate the source articles from other publications. 
names are rule written full 


Academy, Academie, Akademie. Mag. Magazine. 
Abh. Abhandlungen. Mem. (Mém.) Memoirs, Mémoires. 
Annals, Annales, Met. (mét.) Meteorological. 
Bulletin, Bollettino, Boletim. Proceedings. 
Col. Colonies. Royal. 
Com. Commerce. (Riv.) Review, Revue, Rivista. 
Ges. Gesellschaft. Transactions. 
Institute, Institution. Ts. Tijdschrift, 
Iz. Izvestiya. Verein. 
Journal. Verh. Verhandlungen. 
Jb. Jahrbuch. Wissenschaft, and compounds 
k.k. kaiserlich und Zeitschrift. 
Mitteilungen. Zap. Zapiski. 


account the ambiguity the words octavo, quarto, etc., the size books 
the list below denoted the length and breadth the cover inches the 


selection the works this list will noticed elsewhere the 


Alps—Communications. Freeston 
The high-roads the Alps; motoring guide one hundred mountain passes. 
Charles Freeston. Lonton: Paul Co., Size 54, pp. xvi. 
and 388. Sketch-maps and Illustrations. 6d. Presented 
Publishers. 

Austria—Climate. Ficker and Torre 
Klimatographie von Oesterreich. Herausgegeben von der Direktion der 
Zentralanstalt fiir Meteorologie und Geodynamik. IV. Klimatographie von 


und Vorarlberg. Von Dr. Ficker. Mit Zoo- und Phytobiologischen Beitragen 
von Prof. von Dalla Torre. Vienna, 1909. Size pp. 


Austria—Dolomites. Gordon. 
Edinburgh Geol. (Special Part): pp. and 
The Thrust-masses the Western District the Dolomites. Dr. Maria 


Ogilvie Gordon. Maps, Sections, and Illustrations. 


Austria—Karst. Rundschau (1910): 246-259, 307-316. Perko. 
Zur Karsthéhlenforschung. Von And. Perko. Map and 
trations. 


Austria—Tirol. Mag. (1910): 244-258. Young. 
the Glaciation Navis Valley North Tirol. Dr. Alfred Young. 
Sketch-maps, Diagrams, and 


Central Europe 
Landeskundliche Forschungen, herausgegeben yon der Geographischen 
schaft Miinchen, Heft Morphologie des Von Dr. Max Mayr 
Munich, 1910. Size 63, pp. and 124. Maps and Illustrations. 
by the Author. 

Central Europe—Waterways. Mag. (1910): 293-298. Peddie 

The Development the Inland Waterways Central Europe. Peddie. 
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Bornholm. (1910): 241-261. Ule. 
Die Insel Bornholm. Eine geographische Wanderskizze, Willi 


Stavenhagen. 
Die Befestigung Kopenhagens. Von Hauptmann Stavenhagen. (Sonder- 
abdruck aus Kriegstechnische Zeitschrift, Heft 2,1910.) 1910. Size 
64, pp. 49-58. Plans. 

Denmark—Historical. Detlefsen. 
Quellen und Forschungen, alten Geschichte Heft pp. 18. 
Die Entdeckung des germanischen Nordens Altcrtum: Nachtrag. Bemer- 
kungen zur alten Geschichte der Cimbrischen Halbinsel. Von Detlefsen. 

original memoir was noticed vol. 25, 673. 


Alphabets. Pollacchi. 


Alphabets usage dans les principales langues dans Centrale 
les Balkans, leur transcription Commdt. Pollacchi. 
Presented the Author. 


France— Limousin. Ann. (1910): 120-149. 


relief Limousin. Par Demangeon. 
tions. 


Demangeon. 
and 


hist. 1908 (1909): 192-272. Fabre. 
montagneux France.—Causes culturales, ete.—Les 

Par L.-A. Fabre. 

France—Roussillon. Ann. (1910): 150-168, Arbos. 
plaine Roussillon, Par Ph. Arbos. 


Sketch-maps and Diagram. 


France—Seine. Ann. (1910): and Maillet. 
Maillet. Diagrams. 

France—Seine-Inferieure. 

B.G, hist. et descriptive, 190s (1909): 133-157. 
MM. Albert Alexandre Mary. and Sections. 


Mary. 


Bavaria. M.G. Ges. Miinchen (1910): 1-159. Aigner. 
Das Tolzer Diluvium. Geographisch-geologische Untersuchungen auf dem 
der Glazialablagerungen zwischen Loisach und 
Von Dr. Damasus Aigner. Maps and 

XVII. Deuts. 1909 (1910): 25-36. 
Kinige morphologische und geologische Probleme der Liineburger Heide. Von Dr. 
Olbricht. 

Germany—Heligoland. 
Beobachtungen bei Helgoland den Jahren Von 
Reichard. (Arbeiten der deutschen Kommission fiir die 
internationale Aus der Biologischen: Anstalt auf Helgoland, 
No. 16.) [Oldenburg Gr., Size 104, pp. 42. 

Deuts. G.-tages, 1909 3-24. 
Ueberblick iiber die des Baltischen yon Lauenburg 
bis Travemiinde, iiber die Lage und Entstehung Liibecks sowie iiber den 
Charakter der Stadtanlage. Von Prof. Dr. Wilhelm Ohnesorge. 

Germany— Morphology. 

Die des Rheinischen Schiefergebirges. Von [From 
the van het Nederlandsche Natuur- Geneeskundig- 
Congres, gehouden Utrecht, April Haarlem, 1910. Size 64, pp. 

Germany —Riigen. 

Deuts. G.-tages, 1909 37-48. 

Probleme der Morphologie Riigens. Von Dr. Paul Lehmann. 


Olbricht. 


Diagrams. 


Ohnesorge. 


Oestreich. 


Lehmann 
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Valley. Behrmann. 
Verhandl. Deuts. G.-tages, Liibeck 1909 (1910): 49-66. 
Zur Frage der Westen der Unter-Weser. Von Dr. Behrmann. 
Sketch-map and 


Hungary—Language. Soissons. 
Marlborough’s Self-taught Series. Hungarian Self-taught (Thimm’s System), 
with phonetic pronunciation. the Count Soissons. London: 
borough Co., 1910. Size pp. 112. Illustration. Price 2s. 6d. Presented 
the Publishers. 

Mem. G., liv. Italiana, No. (1910): pp. 290. Marinelli 
Materiali per studio dei ghiacciai. ghiacciai delle Alpi Venete. 
Marinelli. Maps and 

Relazione della Commissione Reale incaricata designare zone piu adatte per 
ricostruzione degli abitati colpiti dal terremoto del Dicembre 1908 altri 
precedenti. Rome, 1909. Size pp. iv. and and 
Presented the Minister Agriculture, Industry, and Commerce, Italy. 


Italy—Genoa. Italiana (1910): 574-591, 720-745. Gribaudi. 


porto Genova trafori alpini. Del Prof. Pietro 
Noticed the present number, 611. 

Italy— Landslides. G.Z. (1910): 272-279. Almagia. 
Bergstiirze und verwandte Erscheinungen der Halbinsel. Von 
Robert 

Italy—Vesuvius. (1910): 1-12. Greim. 
Die Folge des Ausbruchs yom April 1906. Von 
Greim. Maps and Profiles. 

Mediterranean. Scottish Mag. (1910): 113-130. Myres. 
The Geographical Study Greek and Roman Culture. Prof. John 
Charts and Iilustrations. 

Northern 
Adam Bremens Nordensopfattelse. Axel Anthon Bjgrnbo. (Saertryk 
Aarbgger for Nordisk Oldkyndighed Historic, 1909.) Copenhagen, 1910. 
Size pp. 120-244. Facsimile maps. 

Norway—Mountains. k.k. Ges. (1908). No. pp. 62. Machatek. 
Geomorphologische Studien aus dem Norwegischen Hochgebirge. Von Dr. Fritz 


groupement population rurale Russie. Par Woeikof. Map. 
Spain. Shaw. 


Spain from within. Rafael Shaw. London: Fisher Unwin, 1910. Size 

pp. 328. Price net. Presented the Publisher. 
Spain—Longitudes. Ciencias, Madrid (1909): 168-195. Galbis. 

las differencias longitud entre Madrid, Barcelona Desierto 


las Palmas (Castellon), por medio del transporte hora con 
Ditisheim. Por José Galbis. 


United Kingdom—Canals. Palmer. 
British Canals: problems and possibilities. London: Fisher 
Unwin, 1910. Size 5}, pp. 5s. net. Presented the Publisher. 

United Royal Commission. 


Commission Canals and Waterways. Vol. Appendices the Fourth 
and Final Report (England and Wales and Scotland) the Royal Commission 
appointed inquire into and report the Canals and Inland Navigations 
the United Kingdom. London: Wyman Sons, 1910. Size 84, pp. iv. and 
248. Price Presented the Royal Commission. 

United Kingdom—Derbyshire. Arnold-Bemrose. 


Cambridge County Geographies (edited Dr. Guillemard). Derbyshire 
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pp. and 174. Maps, Illustrations, and Diagrams. Price Presented 
the Publishers. 

United Kingdom—Devon and Dorset. Heath. 
The South Devon and Dorset Coast. Sidney Heath. London, Fisher 


Price net. Presented the Publisher. 


United Kingdom—England —Rivers. Gwinnell. 
The evolution rivers, particularly our Southern rivers. Wintour 
(Reprinted from the Transactions the South-Eastern Union 
Scientific Societies, 1909.) Size 54, pp. 54-61. Maps. 

United Kingdom—Historical. Leland and Smith 
The Itinerary John Leland about the Years 1535-1543. [Vol. parts 
and With two appendices, glossary, and general 
Lucy Toulmin Smith. London: Bell 64, pp. xxxii. 
and 352. Maps. Price Presented the Publishers. 

United Kingdom—Roads. 
Route book for the British Isles. London: Size 
176. Maps. Price 6d. net. Presented the Publishers. 

The Geology the Anchineden District, Kilpatrick Hills. Tyrrell. 
Plans, Sections, and Illustrations. 

United Wedderburn. 

Edinburgh (1910): 312-323. 
Current observations Loch Garry. Wedderburn. Diagrams. 

United Kingdom— Wales. Strahan and others. 
Memoirs the Geological Survey. England and Wales. The Geology the 
South Wales Coal-Field. Part The Country around Carmarthen. Being 
account the region comprised sheet 229 the map. Dr. Aubrey Strahan, 


Size 
pp. viii. and and Sections. 


ASIA. 
China. 


The provinces China, together with history the first year Hsuan 
Tung, and account the Goveroment China. With preface Colonel 
Bruce. National Reriew Office, 1910. Size pp. vi. and 
Presented the Publishers. 

China—Bibliography. Cordier. 
Catalogue des Albums Chinois Ouvrages relatifs Chine, conservés 
Cabinet des Estampes Nationale. Par Henri Cordier. 
(Extrait Journal Asiatique, Septembre-Octobre, 
9 x 6, pp. 54. 

China—Cartography. Berlin 261-264. Groll. 
Ucber neuere chinesische Kartographic. Von Dr. Groll. Map. 


Hoang. 


Sinologiques No, 28.—Catalogue des tremblements terre signalés 
Chine. les sources Chinoises (1767 avant J.-C.—1895 aprés J.-C.). Par 
Pierre Hoang. Chang-Hai, 1909. Size 64, pp. vi. and 298. 


China—Kiauchou. Wegener. 


Das Von Georg Wegener. (Sonderabdruck aus Das 
Deutsche zweiter Band.) and Vienna, 
pp. 499-542. Plans, Maps, Diagrams, and Illustrations. 


Rev. Frangaise (1910): 68-81. Ollone. 
chemin fer Yunnan. Par Commandant 
Chinese Empire—Mongolia. 


Beitrage zur Kenntnis der Eiszeit der Nordwestlichen Mongolei und einigen 
ihrer Grenzgebirge. Geomorphologische Studien aus den Jahren 


Size 
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1905, 1906, 1907, und 1909. Von aus 28, 
No. 1910. Size pp. iv. and Maps, 
tions, and 

Chinese Turkestan. Ges, Wien 175-188. 
und Ergebnisse der Zweiten Deutschen Turfan Expedition. Von Dr. 
von 

Chinese Turkestan. Lille (1910): 193-206. Pelliot. 
Trois ans Mission dans Asie. Par Paul Pelliot. 


French Indo-China. Ecole francaise Extréme-orient 739-756. Parmentier. 
Relevé archéologique province Tay-ninh Par Henri 
Parmentier. Plans and Illustrations. 

French Indo-China—Bibliography. 
Antoine Brébion. Livre d’or Cambodge, Cochinchine 
1625-1910. Bibliographie. Saigon: Schneider, Size 

Makes claim exhaustive list, being rather those names 
which the author deems most worthy recollection. 

Sherring. 
Western Tibet and the British Borderland. Sherring. [Urdu transla- 
Size pp. 474. Maps and Presented the 

India—Native States. Lee-Warner. 
The native states India. Sir William Lee-Warner. London: Macmillan 
Co., 1910. Size pp. 426. Map. Price 10s. net. Presented 
the Publishers. 

India—Sport. Stebbing. 
Jungle by-ways India: leaves from the note-book sportsman and naturalist. 
Stebbing. London: Lane, Size 54, pp. xxviii. and 
308. Price net. Presented the Publisher. 

Japan—Formosa. 
The Special Population Census Formosa, 1905. Report the Committee the 
Formosa Special Census Investigation. Tokyo, 1909. Size 74, pp. vi. and 
and Diagrams. 

Malay Archipelago—Ethnology. Teillers. 
Ethnographica the Museum the Batavia Society Arts and 
Teillers. Plates and The Hague, 1910. Size 
Genootschap. 

Malay Archipelago—Java. National May. 91-111. Bryant. 
Traveller’s Notes Java. Henry Bryant. 


Malay Archipelago—Java. Ts. Ned. 27(1910): 
Die Karstphinomene Goenoeng Sewoe auf Java. Von Dr. Danes. 
Sketch-map. 

Malay Volz 
Nord-Sumatra: iiber Auftrage der Humboldt-Stiftung der 
Preussischen Akademie der Wissenschaften Berlin den Jahren 
ausgefiihrte Forschungsreise. Von Prof. Dr. Wilhelm Volz. Band I.: Batak- 
Berlin: Reimer, 1909. Size pp. xxii. and 396. Maps and 


Russia—Siberia— Mongols. Curtin 


journey Southern Siberia: the Mongols, their religion and myths. 
Jeremiah Curtin. London: Low Co., 1909. Size pp. xiv. and 
320. Map and Price 6d. net. 


Russia—Siberia—Sakhalin. Tikhonowich. 
Comité St. Pétersbourg (1909): 13-62. 
Bericht iiber die Expedition vom 1908 auf die Halbinsel Schmidt 


Sachalin. Von Sketch-map. Russian; German 
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Shostakovich. 
B.A. Imp. Se. St. (1910): 229-243. 
The annual circulation heat Lake Sardonath. Shostakovich. 
Russian. 


Siam. Wright and Breakspear. 
Twentieth century its history, people, commerce, industries, 
and resources. With which incorporated abridged edition Twentieth 
century impressions British Malaya. Arnold Wright and Oliver 
Breakspear. Lloyd’s Greater Britain Publishing Co., 1908. Size 
12} 94, pp. 302 and 286. Maps and Illustrations. 

Contains series articles special subjects, including surveys (by 
late the Royal Survey Department) communications, 


AFRICA. 

Algeria—Relief. Passarge. 
Verhandl., XVII. G.-tages, 1909 (1910): 102-124. 
Verwitterung und Abtragung den Steppen und Wiisten Algeriens. Von Prof. 

Dr. Siegfried Passarge. 


Belgian Cengo. Thonner. 
Vom Kongo zum Meine zweite Reise Mittelafrika. Von Franz Thonner. 
Berlin: Reimer, 1910. Size pp. xii. and and Illustrations. 

Belgian Congo— Minerals. Buttgenbacb. 
Annales Musée Congo Belge. Geologie, ete. Ser. Fascicule 
des Minéraux Congo Belge. Par Buttgenbach. Brussels, 
Size 144 11, pp. 


Canary Islands—Climatology. Riibel. 
Vierteljahrsschrift Naturforsch. Ges. (1909): 289-308. 
Ergebnisse einer von Rikli und zur 
des photochemischen Klimas der Canaren und des Ozeans. Von 

East Africa—Anthropogeography. G.Z. 121-133. Jaeger. 
Der Gegensatz von Kulturland und Wildnis und die allgemeinen Ziige ihrer Verteil- 
ung Eine anthropogeographische Skizze. Von Fritz Jaeger. 

Egypt 
Ministry Finance, Egypt. Survey Department. The Survey 
Nubia. dealing with the work from December 1907, 
March 31, 1908, pp. 70; Bulletin from October December 31, 1908, pp. 
Bulletin from January March 31, 1908, pp. 28. Cairo, 1908-09. Size 


= 


The Populations Cairo and Alexandria. Craig. 
Egypt and Sudan. Pellegrini. 


Lino Pellegrini. Venezia Khartum, note viaggio 1907). 
Bergamo Instituto Italiano Grafiche, 1910. Size 7}, pp. 
trations. Price lire the Publishers. 


French Equatorial Africa—Ethnology. Bruel. 
Rev, Ethnographie Paris (1910): 3-32. 
Les populations Moyenne Sanga: Les Pomo les Boumali. Par Bruel. 
Illustrations, and Diagrams. 
French Sudan. G., (1910): 237-244. Garde. 
Les régions nord-est Tchad. (Mission delimitation 
Mission Tilho.) Par Garde. Map. 


French West Africa. Peyrissac. 


Léon Peyrissac. Aux ruines des grandes cités soudanaises: notes souvenirs 
voyage. Paris: Challamel, 1910. Size 6}, pp. 248. and 
fr. Presented the Author. 
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German South-West Africa. Deutsches Kolonialblatt (1910): 230 236. 
den Diinen der Namib. Von Oberleutnant Trenk. Mup. 

See note the August number, 219. 

Kamerun. Ges. Berlin (1910): Hassert. 
Forschungs-Expedition ins Kamerun-Gebirge und ins Hinterland yon Nordwest- 
Kamerun. Von Prof. Kurt 


Ueber Wegebau und Kamerun. Von 
Guillemain. 


Trenk. 


Lake Chad. G., Paris (1910): 149-168. Tilho. 
Tchad les pays-bas Par Jean Tilho. Map. 

See note the Journal for June, 1910, 723. 

Colin. 
Observatoire Madagascar. Observations faites 
pp. vi. and 

Mauritania. Rev, Frangaise 385-407. Gouraud and Dupertuis. 
campagne Mauritanie. Les causes campagne. Par Colonel Gouraud. 
Opérations militaires dans Par 


Morocco. Ashmead-Bartlett. 
The passing the Shereefian Empire. Ashmead-Bartlett. Edinburgh, 

Nile Basin. Teacher (1910): 176-191. 

The Basin the Nile. Captain Lyons. Diagrams. 
Description the Fessil Flora Notes the Fossil non- 

Marine Mollusca and Bivalved Crustacean (Estheriella) Newton; and 
mips and Illustrations. 

Red Sea. (1910): 145-177, 284-312. Magnaghi. 
Golfo Suez Mar Rosso una Relazione inedita Filippo Pigafetta 


(1576-77). dell’ Archivio Stato Torino. Del prof. 
Alberto Magnaghi. 


Lyons. 


Rhodesia—Rainfall. Sc. (1909): pp. iv. and 140. 

The Rainfall Rhodesia. the Rey. Goetz. 
Noticed the September number, 358. 

Sahara. G., Paris (1910): 221-236. Cordier 

South Africa—Rainfall. South Africa Howard. 
The Rainfall South Africa. The Possibility Prediction over the South-West. 
Howard. 

South and East Lyell. 
Hunting trips Northern Rhodesia. With accounts sport and 
Nyasaland and Portuguese East Africa, and also notes the game animals 
pp. xii. and 118. net. Presented the Publisher. 

Transvaal—Mines Department. Harbord. 
Transvaal. Mines Department. Report the Manufacture and Steel 

Tripoli and Tunis. (A910): 139-159. Marchand. 
Tripolitaine Franco-Ture. Par Marchand. 

West Africa. 


Goetz. 
Map and Diagrams. 


Tremearne. 


The Niger and the West Sudan, the West African’s note-book. Vade Mecum 
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containing hints and suggestions what required Britons West Africa, 
together with historical and anthropological notes and easy Hausa phrases used 
Author. 


Niger. Par Lucien Mare, 


Labonne. 
Mauritanie orientale. lieutenant Labonne. Map. 


NORTH AMERICA. 
Glaciers. National Mag. (1910): 1-54. 
The National Society’s Alaskan Expedition 
and Lawrence and Illustrations. 
Noticed the August number, 221. 
Alaska—Ice. B. American G.S. 42 (1910) : 337-345. Stefansson. 
Underground Ice Northern Alaska. Stefansson. Sections. 


Fisheries the Americas. Charles Melville 


Tarr and Martin. 
Ralph 


Sketeh-map and 


Canada. Department the Interior. 
Department the Interior. Report the Chief Astronomer for the year ending 


Maps, Diagrams, 
and 


Includes reports seismology, magnetism, and gravity, Dr. Klotz (also 
issued latitude and longitude work; and the 
Canada—Bibliography. 

P.T.R.S, Canada, IL. Ser. 2, 1908 (1909): Pt. IL. pp. 124. 
Inventaire chronologique des cartes, plans, atlas, relatifs 
Keele. 


Canada. Department Mines. Geological Survey. Reconnaissance across 
the Mackenzie Mountains the Pelly, Ross, and Gravel Rivers, Yukon and 
North-Western Territories. Joseph Keele. 1910. Size 

Referred the October number, 494. 


Canada—Survey. Surveyor-General Canada. 
Dominion Canada. Manual instructions for the survey Dominion Lands 
(pp. 184). Supplement the Manual: Astronomical, Geodetic, and other 
tables; connected with the system survey (pp. Issued 
the authority the Honourable the Minister the Interior. Ottawa and Toronto, 
and 

Ungava. Par Genest. 

Canada and Alaska-Boundary. 121-127. 
Although apparently American, the writer advocates exchange between 


Canada and the United States, away with the unnatural conditions due 
the holding the latter the coast-line west Northern British Columbia. 


Diaz del Castillo and Maudslay. 
The true history the conquest New Spain. Bernal Diaz del Castillo, one 
its conquerors. From the only exact copy made the original manuseript. 
Vol. issued the Hakluyt Society, Series vol 25.) London, 
case maps and plans, with explanatory text pamphlet form. 


Dionne. 


Genest. 
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Mexico—Yucatan. American G.S. (1910): 321-336. Cole. 
The Caverns and People Northern Yucatan. Dr. Leon Cole. 
Sections, and Illustrations. 

United States—California—Seismology. Geophysik (1910): 352-385. Hobbs. 
The earthquake 1872 the Owens California. William Herbert 
Hobbs. and Illustrations. 

United States—Coast Ranges. Ann. (1909): 341-355. Montessus Ballore. 
topographie sismique des Coast Ranges Californie mouvement tectonique 
Avril 1906. Par Comte Montessus Ballore. 

United River. American G.S. (1910): 107-110. Brown. 
Maximum, minimum, and average hydrographs the Mississippi river. 
Robert Brown. 

United States—St. Louis. Fenneman. 
Illinois State Geological Survey. Bulletin No. 12, Physiography the St. Louis 
Sections, and 


CENTRAL AND SOUTH AMERICA. 


Argentine—Andes. 31-66, 96-137, 177-193. Keidel. 
Ueber den Busserschnee der argentinischen Anden. Von Keidel. 
and Sections. 

Bolivia. Herzog. 
Reisebilder aus Ost-Bolivia. Von Dr. Th. Herzog. (Neujahrsblatt der Natur- 
forschenden Gesellschaft:in Ziirich auf das Jahr 1910. 112 Stiick.) Ziirich, 1910. 

Chile. Oficina Estadistica. 
Oficina Central Estadistica (Chile). Sinopsis estadistica 
Chile 1907. Santiago, 1909. Size x6}, pp. 

Chile—Aconcagua, etc. Gletscherkunde (1909-10): 193-222. Reichert. 
Das Gletschergebiet zwischen Aconcagua und Tupungato. Von Dr. Fritz Reichert. 
Sketch-map and Illustrations. 

Noticed the October number, 496. 
Colombia—Railways. 


Colombia. Report the Railways Colombia. (Diplomatic and Consular 
Reports, Miscellaneous No. 678, 1910.) Size pp. 58. [See 496, 


AUSTRALASIA AND PACIFIC ISLANDS. 
Australia. Fraser. 


the Publishers. 

Australia—Fisheries. 
The Parliament the Commonwealth Australia. Report Director 
Fisheries Fishiug Experiments carried out the Endeavour for period 
Presented. 

Australia—Geology. Basedow. 
zur Kenntnis der Geologie Australiens. Von Herbert Basedow. (Sonder- 
abdruck aus der Zeitschrift der Deutschen Geologischen Gesellschaft, Band 61, 
Heft 1909. Size 54, pp. 306-379. Illustra- 
tions, and Sections. Presented the Author. 

Bismarck Archipelago—Neu Mecklenburg. Sapper. 

XVII. G.-tages, 1909 141-168. 
Neu-Mecklenburg. Von Prof. Dr. Karl Sapper. 

Fiji—Hurricane. Thurn. 

Report the Hurricane March, 1910. [Sir] Everard Thurn. 

(Colonial Reports, Miscellaneous, No. 72, 1910.) Size 

and 
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New Guinea—German. 
Bismarckarchipel und auf den Salomoinseln 1906-1909. Von Dr. Richard 
Thurnwald. (Aus der Zeitschrift fiir Ethnologie, Heft 1910.) 1910. 
Size 64, pp. and Illustrations. Presented the Author. 

New Guinea—Papua. 
The Parliament the Commonwealth Australia. 1909. Papua. Report for 
the year ended June 30, 1909. [Melbourne, Size pp. 154. Map 
and Illustrations. Presented the Government Secretary. 

New Park. 
The geology New Zealand: introduction the historical, structural, and 
economic geology. James Park. and London: Whitcombe 

Pacific islands. Burnett. 
Through Tropic Seas. Frank Burnett. London: Francis Griffiths, 1910. 
Size 5}, pp. xvi. and 174. Illustrations. Price the 
Publisher. 

Solomon Islands. Queensland 26-42. Bernays. 
The British Solomon Islands. Claude Bernays. 

Victoria. Victoria (1910): 153-171. Jutson. 
Contribution the Physical History the Plenty River, and Anderson’s 


POLAR REGIONS, 


Antarctic—Charcot Expedition. Charcot. 


Institut France. Académie des Sciences. Préliminaires sur les 
Travaux exécutés dans par Mission par Dr. 
Charcot. 1908 1910. Paris, 1910. Size ix. and 104. 
maps. Presented the Author. 

See notice the present number, 606. 


Arctic—Inland-ice. Hobbs. 
Characteristics the Inland-ice the Arctic Region. Wm. Herbert Hobbs. 
(Reprinted from Proceedings the American Philosophieal Society, vol. 49, No. 
Diagrams, Sections, and Presented the Author. 

Spitsbergen. Denuce. 
Les ressources Spitsberg. Par (Extrait Bulletin 


MATHEMATICAL GEOGRAPHY. 


Maps. Gasser. 
Verhandl. G.-tages, 1909 (1910): 189-230. 
Flugkartenstudie. Von Dr. Max Gasser. 

Cartography—Projections. National Mag. (1910): Willis. 
The International Millionth Map the World. Bailey Willis. Sketch-map. 

Determination Position. Ball. 
Altitude tables computed for intervals four minutes between the Parallels 
and 30° and parallels declination and 24°, designed for the determination 
the position-line all hour-angles without logarithmic computation. Frederick 
Ball. Second edition. London: Potter, 1910. Size 10} 74, pp. lx. and 
246. Diagrams. Price 15s. net. Presented the Author. 

this edition the directions for the use the tables have been revised, and 
supplementary tables added. 

Determination Position. Ball. 
Altitude tables computed for intervals four minutes between the parallels 
latitude 31° and 60° and parallels declination 24°, designed for the deter- 
mination the position-line all hour-angles without logarithmic computations. 
Frederick Ball. [Explanatory and supplementary tables the revised edition. 
Author. 
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Geodesy. Hayford 
Coast and Geodetic Survey. Geodesy. Supplementary investigation 
1909 the figure the Earth and Isostasy. John Hayford. Washington, 


1910. Size 114 pp. 80. Maps and Diagrams. Presented the Coast and 
Geodetic Survey. 


Hydrography—Charts. Eckert. 
Verhandl. XVII. Deuts. 1909 (1910): 91-101. 
Die Entwickelung der deutschen Seekarte, insbesondere der deutschen Ad- 
miralititskarte. Von Prof. Dr. Max Eckert. 
Survey. M.G. Ges. Miinchen (1910), 160-175. Schlagintweit 


Praktische Erfahrungen iiber Routenaufnahmen. Von Oberstleut. 
weit. and 


Wallace. 


Logarithmic land-measurement; set tables for the use those engaged 
measuring land. Wallace. London, Spon, 1910. Size 
pp. Price net. Presented the Publishers. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 


Climatology. G.Z. 261-272. Thorbecke. 
Das ozeanisch-subtropische Klima und die Gebiete der Etesien und Winterregen. 
Von Thorbecke. 

Geological Photographs. 
Memoirs the Geological Survey. England and Wales. Catalogue Photo- 
graphs Geological Subjects (Series 1-800). Prepared the Geological 
Survey and Museum. London, 1910. Size pp. 6d. 

Experiments Geographical Description. Prof. Davis. 

Geomorphology. 


Diagrams. 


Berthaut. 
Service Géographique étude terrain. Par Général 
Berthaut. Paris: Service Géographique 1909-10. Size 
pp. and 674. Maps and Diagrams. Presented the 
Armée. 


Meteorology. 


Moore 
Meteorology, practical and applied. Sir John Moore. edition. 
London: Rebman, Ltd., 1910. Size 54, pp. xxviii. and 492. 


and Diagrams. Price 10s. 6d. net. Presented the Publishers. 


ANTHROPOGEOGRAPHY AND HISTORICAL GEOGRAPHY. 
Johnston. 


The Negro the New World. Sir Harry Johnston. London: Methuen Co., 
1910. Size pp. Maps and Price 21s. net. 
Presented the Publishers. 


Disease —Malaria. 


The prevention malaria. Ronald Ross, London: Murray, 


pp. Plan and Illustrations. Price 21s. net. 
Publisher. 


Education. Hodson 


Broad lines science teaching. Edited Hodson; with introduction 
Dr. Sadler. London: Size 54, pp. xxxvi and 268. 
Price net. Presented the Publishers. 

Heaton. 
The Junior Scientific Geography. Book The British Isles. Ellis 
Heaton. London: Ralph, Holland Co., pp. viii. and 128. 
Sketch-maps and Sections. Price 1s. net. Presented the Publishers. 

History Discovery. Errera 


Carlo L’epoca delle grandi seoperte geografiche. Seconda 
Milan: Hoepli, 1910. Size Facsimile maps and Illustrations. Price 


handy summary the history geographical discovery down Magellan. 


Ross. 
Size 
Presented the 
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Travels. Laurence. 
Tales and Travels. Hugh Laurence. London: Blackie Son, Size 
Publishers. 

Intended preparatory the study history and geography, for children 
about eight years ave. 


Tropical Agriculture. 
Die tropische Ein Handbuch fiir Pflanzer und Kautleute, von 
Heinrich Semler. Zweite Auflage bearbeitet und herausgegeben von Dr. 
pp. (vol. xiv. and 858; (vol. Price (each) 
The whole work four volumes, which the first being the fourth 

has not yet appeared this edition. 


Voyage. Fowler 
The Log H.M.S. Encounter, Australian Station, 
Price 48. net. Presented the Publishers. 


NEW MAPS. 


EUROPE. 
Austria-Hungary. Bludau and Herkt. 
namentreue (idionomatographische) Liinderkarten. Osterreich- 
Ungarn. von Prof. Dr. Bludau und Otto Herkt. Seale 
inch 23°6 stat. miles. Berlin and Glogau: Carl Flemming, 

Price 3.50m. Presented the Publishers. 

The latest well-executed series coloured general maps course publica- 
tion. Special attention has been given the spelling the place-names, those 
country being spelt exactly they would map published the country 
except that every case Roman characters are employed. Six insets are 
showing plans cities, distribution population, ete. 


British Isles—England and Wales. Ordnance Survey. 
Sheets published the Director-General the Ordnance Survey, Southampton, 
from September 30, 1910. 

County Diagram, printed colours, showing unions, boroughs, and civil parishes, 
London. Price 3s. 
:—(third edition) 
Engraved, outline. England. Sheet 244. Price 
Hills black brown. Sheets 1s. each. 


Large-sheet series, printed colours, and folded cover flat sheets. Sheet 
Special District Map. Cambridge, parts sheets 85, now printed, showing 
roads sienna, water blue, hills brown, and contours red. Price, paper, 
mounted linen, mounted sections, 2s. 6d. 

6-inch—County maps 
Cheshire, sheets. Hampshire, sheets. Lancashire, sheets. Lincolnshire, 
sheet. Sussex, sheets. Yorkshire, sheets. 1s. 

Cheshire, sheets. Hampshire, sheets. sheets. Sussex, 
sheets. Yorkshire, sheets. Price 3s. each. 

Stanford, London Agent.) 


British Railway Clearing House. 
Official railway map London and its environs. Scale 


stat. mile, Prepared and published the Railway Clearing House. London. 
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Heiderich. 
Wandkarte der Alpen auf Grundlage der von Haardt’schen Karte 
neu bearbeitet von Dr. Franz Heiderich. Scale 600,000 inch 
the Publishers. 


large six-sheet wall-map the Alps based upon the well-known earlier map 
von Haardt. The sheets can mounted together one, forming map measuring 
inches. shown the system colour tinting and contours super- 
imposed vertical hachures. The tints chosen blend well together, but are too dark, 
which specially noticeable the higher Alpine districts. The whole area 
extends from Lyon Belgrade, and from Stuttgart about miles south 
Florence. Vertical sections are given along the bottom the map. 


France. Ministre Paris 
Chambon; St. Etienne; xxiv.-28, Bourg-d’Oisans. New editions. 
Paris: Hachette Price 0.80 fr. each sheet. 


Germany. Ministerium der Offentlichen Arbeiten, Berlin. 
Uebersichts-Karte der vereinigten Preussischen und Hessischen Staatseisenbahnen. 
Kartographischen Bureau des Ministeriums der Arbeiten. 
Berlin, 1910. 13te Scale inch stat. miles. sheets. 
The 13th edition bold diagrammatic map showing colours the railways and 
railway systems North Germany, with their connections. 


Germany. Olbricht. 
der Liineburger Heide. Von Dr. Konr. Olbricht. Scale 
stat. miles. Petermanns Mitteilungen, Jahrgang 1910, 
Tafel 21. Gotha: Justus Perthes, 1910. Presented the Publisher. 


Iceland. Thoroddsen and Wunder. 
Der auf Island. Nach Th. Thoroddsen. Scale 600,000 inch 
stat. miles. und Siidrand des Langjékull. Von Wunder. Scale 
inch stat. miles. Petermanns Mitteilungen, Jahrgang 1910, 
Tafel Justus Perthes, 1910. Presented the Publishers. 


Montenegro. Langhans. 


Die Entwicklung des Konigreichs Montenegro. Zusammengestellt von 
Paul Langhans. Scale inch 23°6 stat. miles. Petermanns 
Mitteilungen, 1910, Tafel 20. Gotha: Justus Perthes, 1910. Pre- 
sented the Publishers. 


Russia. Military Topographical Department, St. Petersburg. 


Map the Southern Frontier Regions Asiatic Russia. [In Russian.] Scale 
vostock Tiflis; Karkaralinski, Semipalatinek, Zaisansk Uliassutai 
XVIII. Askhabad, Herat, Astrabad, Meshed; XXVIII. Leh, Simla, Delhi. St. 
Military Topographical Department, 1908-1910. 

These are new editions. 


Sweden. Generalstab, Stockholm. 


Generalstabens Karta Sverige. Seale inch 1°6 stat. mile. 
Sheets: 57, 69, 74, Indal, Seale 
stabens Litografiska Anstalt, 1909-1910. Presented the Swedish 


ASIA. 


Asia Minor. Philippson. 


Geologische Karte des westlichen Kleinasien. Blatt Scale 
Nr. Gotha: Justus Perthes, 1910. Presented the Publisher. 


Indian Government Surveys. Surveyor-General India. 


Arabia and the Persian Gulf, inch miles; Eastern Bengal and Assam, 
inch miles; United Provinces, inch sheet; Punjab, inch 
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sheet; Bombay and Central India, inch mile, sheets; Burma, inch 
mile, sheets; Central India, inch mile, sheets; Central India and 
Rajputana and Punjab, inch mile, sheet; Central India and Rajputana 
and United Provinces, inch mile, sheet; Central Provinces, inch 
mile, sheet; Eastern Bengal and Assam, inch mile, sheet; Madras, 
inch mile, sheet; Punjab, inch mile, sheets; Punjab, Baluchistan 
and North-West Frontier Province, inch mile, sheet; Punjab and 
inch mile, sheet; Punjab and North-West Frontier 
sheets; United Provinces, inch mile, sheets. Calcutta: Surveyor- 
General’s Office, 1910. Presented the Surveyor-General India. 


Japan. Imperial Geological Survey, Tokyo. 


Sheets: Hiwasa, Kanazawa, Matsuyama, Tokyo: Imperial Geological 


Exhibition. 


Philippine Islands. Rand, McNally Co. 
Rand Indexed Pocket Map the Islands. Seale 2,280,960 
inch stat. miles, with two inset maps larger scale, showing Manila 
and the intervening country between Dagupa and Manila. Chicago and New 
Rand, Co., 1910. Price $0.25. 


AFRICA. 

Belgian Congo. Droogmans. 
Congo Belge. Carte District Katanga dressée par Droogmans, 
Général des Colonies. Scale 975,000 inch stat. miles. 

Brussels: Falk Fils, 

The first edition this map appeared 1903. has now been revised, and con- 
stitutes what doubtless the most complete map the region the present time. 
has been compiled from the route traverses Belgian officers and from all other 
available sources, although much the information shown necessarily approxi- 
mate nature. Points determined astronomical the location minerals, 
mission stations, and railways constructed and proposed are indicated. 


Egypt. Schweinfurth. 


Aufnahmen der Wuste von Agypten. Von Georg Schweinfurth. 

Serie. Vierte Blatt und Die Wustenregion zwischen Nil und 

Uadi Keneh. Scale inch stat. miles. Berlin: 

Reimer (Ernst Vohsen), 1910. 

These are two additional sheets series maps the Eastern desert between 
the Nile and the Red Sea, which has been course publication for some years. 
The region here shown that lying immediately east Assiut, including the Wadi 
Keneh. Away from the Nile valley, which taken from the sheets the Egyptian 
Survey Department, the map based upon the explorations and surveys Dr. 
Schweinfurth himself, made during the years 1877, 1878, and 1884. Useful infor- 


mation given concerning the character rocks, and water obtainable the time 
the visit. 


Morocco. Service Geographique Paris. 
Carte Maroc. Scale inch stat. miles. Sheet Tafilelt. 


AMERICA. 


Canada. 


Department the Interior, Ottawa. 
Sectional Map Canada. Scale inch stat. miles. Sheets: 
17, Cypress, revised March 12, 1910; 73, Winnipeg, revised December 11, 
115, Blackfoot, revised July 28, 1909; 116, Rainy hills, revised 
1910; 117, Red Deer Forks, revised August 1910; 166, Creek, 
revised July 18, 1910; 167, Bad hills, revised July 22, 1910; 171, Duck 
mountain, revised May 1910; 172, Fairford, revised June 28, 1910; 215, 
Red Deer, revised June 1910; 217, Tramping lake, revised July 14, 1910; 
263, Jasper, revised May 1910; 265, Peace hills, revised May 26, 1910; 
313, Brule, revised May 30, 365, Victoria, revised May 18, 1910; 415, 
‘Tawatinaw, revised June 1910; 416, Biche, revised June 10, 
Ottawa: Department the Interior, Topographical Surveys Branch, 1909-10. 
Presented the Depurtment the Interior, 
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Canada. Department the Interior, Ottawa. 
Map showing Elevators Manitoba, Saskatchewan, and Alberta. Scale 
inch stat. miles. Second edition. Department the Interior, 
Presented the Department the Interior, Ottawa. 

The second edition map which appeared first last year. different railway 
lines with names stations are distinguished from one another various colours. 
Under the name each station given figures the capacity the grain elevator 
bushels, while below the map there statistical table giving additional information 
the same subject. 


Canada. Rand, McNally Co. 
Rand, Co.’s Indexed Maps: Nova Scotia, New Brunswick, and 
Prince Edward island, 1,710,720 inch stat. miles; Quebec, 
scale 203,840 inch stat. miles. Chicago and New York: Rand, 
MeNally Co., $0.25 each. 


South America—Brazil. Commissao Geographica Geologica Sao Paulo. 
Carta Geral Estado Sio Paulo com sobre agricultura, commercio, 
publica, industria Organisada pela Geo- 
graphica Geologica, Eng. Pedro Cardoso, Chefe. Scale 
inch 31°5 stat. miles. Sio Paulo: Geographica Geologica, 1910. 
Presented the Geographical and Geological Commission Paulo. 

small outline map the province Paulo, showing various colours 
and symbols areas where sugar, rice, and cotton are grown, railways, industrial 
centres, and other information. Rather too much has been attempted for the 
the map, with the result that somewhat confused certain parts. 


South America. Blaymont 
Hinterland Brazilero Bolivien Nord Paraguay. Dressée dessinée par 
Guibert Blaymont ses observations relevés exécutés 1887 

This map extends approximately from the Madeira railway, now under construction, 
the north, Asuncion the south, and from Cuyaba the east the Riv 
Mamoré the west. thus includes the region through which the boundaries 
between Bolivia, Brazil, and Paraguay run, and where the Boundary Commissioner: 
are now actually work with their survey parties, that before long much more 
exact geographical information will available. Notwithstanding the author’s ow: 
explorations, and those other travellers, very little accurately known much 
this region, but such available seems have been made use of. The map gives 
useful information routes, proposed railways, limits navigability rivers, pro- 
ducts, and other matters. 


United States. Rand, McNally 
Rand, MeNally Co.’s Indexed Pocket Maps: Massachusetts, 443,520 
Virginia, scale inch stat. miles; Wyoming, scale 1,520,640 
inch stat. miles. Chicago and New York: Rand, McNally Co., 1910. 
Price $0.25 each. 


AUSTRALASIA, 
Australia. Bartholomew 
Reduced Survey Map Australia. Bartholomew, Scale 
Price, mounted cloth, 3s. net. Presented the Publishers. 

new edition single sheet map Australia, which has proved useful 
past for general reference. Additions and corrections have been made bring 
date, but might have been well have indicated the site the new 
capital. Inset plans are given Melbourne, Adelaide, Sydney, Perth, 
Albany, and Hobart. 


PACIFIC ISLANDS. 

Samoa. Linke 
Regenkarten von Deutsch-Samoa. [Von Dr. Franz Seale 500,000 
inch stat. Mitteilungen, Jahrgang 1910, Tafel 24. 
Gotha: Justus Presented the Publisher. 


GENERAL. 
World. Kiepert. 
Henrici Kiepert: Forme Orbis Antiqui. mit Kritischem Text und 
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bearbzitet und herausgegeben von Richard Kiepert. 
Mesopotamia, Assyria, Armenia Maior. 
1910. per sheet with text, 3M. 


The area covered this sheet extends from the almost the 
Caspian, and from the Black sea the site Ctesiphon the Tigris. ‘The historical 
events connected with this region are the greatest importance, and good map giving 
the results the latest researches will doubtless many. accom- 
panied text, and arrangements have been made for the text and map together 
sold together With the publication tliis sheet, out the thirty-six maps 
which this excellent atlas consist have appeared. 


. Sy ria, 
Reimer (Ernst Vohsen), 


CHARTS. 


Hydrographic Department, Admiralty. 
Charts and Plans published the Hydrographic Department, Admiralty, during 
August, 1910. Presented the Hydrographer, Admiralty. 
New Charts—No. 395, Africa, west coast: Isles Los 3s. 3205, Ceylon, 
south coast Galle Little Basses, 5s. New Plans and Plans 
Africa, west coast, plans Liberia: Plans Sinu bay, Sangwin river and 
Baffu bay, 38. 3095, Russian Tartary, Cape Patience and Robben island: Plan 
Cape Patience, Plans Tasmania. Plan added: 
harbour, 3s. New England, south coast: Portland harbour, 3s. 
2476, Scotland, west coast: Frith Lorn, Scotland, north and east 
coasts with the Orkneys and Shetlands, south 1772, Ireland, cast coast 
Approaches Wexford harbour, 3s. 6/. British Columbia: Haro and 
Rosario straits, 38. 2908, Africa, east coast: Port Natal entrance, Plans 
anchorages between Borneo and New Guinea, 1466, China, south 
Kong, 3s. 3279, China, south coast: Hong Kong waters, east, 
China, east coast: Nimrod China, north-east coast Yang tse 
kiang, sheet Shanghai Nanking, Australia, south coast: 
George sound, 1418, Australia, south coast: Princess harbour, 

(J. Potter, Agent.) 


Atlantic, North. 


Admiralty Charts. 


U.8. Hydrographic Office. 
Pilot chart the North Atlantic Ocean, September, 1910. Washington: U.S. 


Atlantic, North, and Mediterranean. Meteorological Office. 


Monthly meteorological charts the North Atlantic and Mediterranean, October, 
Meteorological Office, 1910. Price each. the 
Meteorological Office. 

Indian Ocean. Meteorological Office 
Monthly meteorological charts the Indian Ocean, October, 1910. London: 
Meteorological Office, 1910. Price 6d. each. Presented the Meteorological 


PHOTOGRAPHS. 

Asiatic Turkey. Young. 
photographs the British Mosul, Asiatic Turkey, taken 

(1) The north front, overlooking the (2) The inner (3) The 
tion room. 


Belgian Congo. Torday and Hilton-Simpson. 
photographs the Kasai district, Belgian taken Torday, Esq., 


Simpson, 

Many these photographs were shown lantern slides when Mr. Torday read his 
interesting paper before the Society March last. 
illustrating native types. 
special 


Some them are valuable 
Four excellent panoramas Congo scenery are 


(1) Kwilu (2) Steamer the Kwilu; (3) Beach Kitwit, Kwilu river; 
(4) Kikwit rapids; (5-7) Kwilu falls; (8-10) Upper Kwilu valley; Bush 


the upper Kwilu; (12) Bahuana fish traps the Kwilu; (13) The state road, 
Kwilu-Kancha; (14) View near (15) View near the Kancha river; 


(16-20) Southern (21)Southern Bambala porters (22 and 23) Mokenye, 
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southern Bambala; (24) Northern Bambala shooting; (25) Northern Bambala 
(26) Bahuana; (27 and 28) Bapinji; (29) Bapinji (30) Bapinji 
man (31-33) Bapinji village; (34 and 35) Country between Kasai and Loange 
(36) Kasai river the mouth the Loange; (37) Bapende village Bashilele 
the (39) Gandu, Bakongo man; (40) Bakongo kennel man; (41) 
Bakongo girl; (42) Bakongo youth and girl; (43) Bakongo woman (44) Dugouts 
the Bakongo; (45) Granaries surrounding Bakongo village; (46) Bankutu 
Bolombo (47) Basonge dance (48) Northern Batetela men’s huts and advertising 
poles (49) Batetela Mokunji; (50) Alanga, (51) Lukinde 
Jofu, the way Vula; (52) Akela woman; (53) Akela, grave wife, 
Okulunga (54) Vungi way Akela; (55) Akela with skin 
cap; (56) Buya, littlo Bayanzi boy (57) Bayanzi (58) Kandolo market; 
(59) Okale (60) Okale man. 


East Africa. Jennings Bramly. 
photographs Abyssinia, Egyptian Sudan and Uganda, taken Captain 
Jennings Bramly. Presented Captain Jennings Bramly. 

This set contains some good photographs native types, customs, and dresses, 
addition which there are characteristic views scenery. 

(1) The British Legation, Adis Ababa and Horse market, Adis (4-8) 
Didessa (9) Crossing the Didessa river; (10) Swimming mules over the 
Didessa (11-13) Baro river; (14) Baro river Gambela (15 and 16) Baro ferry 
(17) Creeper bridge over Baro; (18) Crossing flooded river; (19) Little Galla girl 
(20) Akaki river; (21) Guda river; (22) Taufikia; (23) Bor; (24) Bor Dinkas 
(25) Bor Dinka (26) Byor Dit, Bor Dinka sheikh; (27) Ajah Byor, Bor 
Dinka sheikh; (28) Dinka sheikh; (29) Dinkas; (30) Dinka women dancing 
(31) Sheikh Shoka; (32) Sheikh Abdul Jam; (33) Sheikh Yuart Aliar; (34 
and 35) Sheikh Mach Mel; (36) Ginetti; Bari Kungu (dance); (45) 
House Gondokoro; (46) House Gondokoro, after six months’ rains; (47) 
Queen the Latuka; (48) Koshriver; (49 and 50) Latuka warriors (51) Back 
Latuka woman (52) Latuka girl. 

New Zealand. Henry. 
photographs Resolution island and neighbourhood, New Zealand, taken 
Richard Henry, Esq. Richard Henry, Esq. 

Mr. Henry was formerly Government caretaker island Dusky 
sound, the scene Cook’s stay board the has himself 
the subject Cook’s visit, and has gone considerable trouble identify the spots 
which are shown these photographs. 

(1) Spot which Captain Cook first dropped anchor Dusky bay (2) Looking 
out creek where Cook got water, Pickersgill harbour; (3) Place where the 
Resolution was moored Pickersgill (4) View Cook saw when looking 
the sound from Pickersgill harbour; (5) Looking out Pickersgill harbour 
through the narrow passage (6) Looking out Cascade harbour. (7) Murray’s 
falls, where Cook went for water Earshell cove; (8) Facile harbour; (9) 
cove Facile harbour; (10) The scene the old wreck Facile 
harbour; (11) Entrance Goose cove, the island where Cook’s officers were 
marooned the background; (12) Goose cove; (15) Mount Vancouver 
Breaksea island; (14 and 15) Entrance Waihopai harbour; (16) Looking out 
Waihopai harbour. 

Nile. 

Photographs the Murchison falls and Fola rapids, upper Nile. 
Ishmael, Esq. 
These are good enlargements, measuring inches inches. 


Ishmael. 
Presented 


N.B.—It would greatly add the value the collection Photo- 
graphs which has been established the Map all the Fellows 
the Society who have taken photographs during their travels, would 
forward copies them the Map Curator, whom they will 
acknowledged. Should the donor have purchased the photographs, 
will useful for reference the name the photographer and his 
address are given. 
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